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fti* 0rttf0iit woflc i« m «3Cl«a9t0ii of mWmt m& mpl^ tft^ d 
%%m uttluirto mi^ mwim.^  sttroiaia 
ixtnh iM) mtd int) mm mm&rh^ cixaifttii«d 
i f 
it) 
fii§ aUnw (Xf m SQUaiitl mmtim umiag polyphmpmrie 
110I4 «• tai« tolvtnt emUUft itffertfea 
fho tfefii^ iiiiroii iti««v c^wpoonan wmwm esleiiltslied iif 






A »t<iii{»it«ii fot tiid t^rftfittoii of {Klt^f 
imA CIV) frofli Cx) l^ es tio«xi 1% mmm lOiat 
ii«t«ti*r i U l } nor (XIV) U tti« i^ r«<»ur»<ir &f {mU 
lu or^r to weftrtAin iiii«tti»r tli« <iiii«tooo (Ml) oaitld 
tit II {>r«ottff«or of tti« iormr mm •uliijAulAil lo Sotuildfc 
eonaiftioist fottowins tbt f»roo«<tur« in IlHtraittr** 
fii# lto»ttrl« ictiolAolwitt 
(itvt)« (XVtl) and ftii# 
Qli«ftlii«d twm thit rAMrtion* 
•a* 4 * 
l E t i j { i fD^ -Cxr i t i 
fii« f l f ) wm mt 0tit0ifi<i4 from ^ta imi^ti^* 
ftm Semim iNtmUm of iM^ 
m mtf |rn>iliiot #f ftaotitm* m H^it ot^or tkiuitf* 






m S ^ 
(III 11)I « of iiormi m mil m seeoaa 
{ird«r Itoolmiiati ^ttrrf^geiMiit* 
( m t ) 
I t . AlgO^ 
(XKIil) 
Itie 0ir<iotiiro of ttt« |rrQ<ttti»e wfi» t>jr i-^ 
** 1 8 
Pmvimw irorfc frckM fitiese lalior«torl«i |}t« 
p«rlwas<»lo aeld oxl^tion of 
dimvr^tast* {It} una (xmr^ 
m % m 
(xxy) 
111 Qmtimmmtim of tue imtii 
{Xj Mia (3tll) mw9 to aiMsyer** 
Vlltiger <»<mitii(m»ft 
ttio tflcfioiid Kitt friiii m mt^ma of 
mm (K&n) 
ft« lll« oMr Iftotiife^ S* octn^miiidt Hie r»mUm w&at imyma 
Smyr»ViUit»r mimtim siffietsint of {mt} wm 
ciroportlos Mia i t s ooiivvfsiaii to mm 
mthft ••t^r (icxvit). 
(X) (sxri) . ( s m i ) 
mfm 
aA«y«r«¥ttlifter mi<!tmUm i»f (Xi l ) 
( W i l l ) 
<%)arich A SMiill ^uMiiltr miotiiea* aoiia vm «i«o o&|4iiitiHl 
frm liUti r«fii}«i<»iif irlii«e& reniiliitd m i m ^ fftiail 




( I I I ) ( K m i i ) iiam 
A mehmafm for iHt formiftioii of C x w m ) ma (msc) fro® {Ul) 
PAnf m n A 
lit td* r»o«ni jpiuit r«s«aro{i in our l«&oratori«» ««• aftlnljr 
ocrno«fti»d vltli tlift iiiis* •p«e«r«I wieljnls of aikI 
o«ipotiiia« ( € «.l«o%«jit) iMHoogtag to t)ift etiol«tl«ii« MrlttH* la 
s«» 
ooQtiiitiaitoit <»f m^k tti« mm& Mp^etm 
frnimm iWi)^ ' 
( I ir i l t) bme Ib^ en •XMined* ^«i}tiaiiti»mi f^r tt)o 
fi^eieiitfttiim of ttiti*# l i i t t tw imm hmn itftdenM^ 
rs^if 
(m) ( « m {xn} 
m— 
Cxu) {xnm 
(MK) and of l i s 
oio itxnht I ts mfit ( m i i ) « 
•a-t-^i© CJCl3Cff)t it9 ^PrnmetQMsr mml^gm aitd a^tlijrl 
itWfi} hmm k«tii A mmms' af mmtmvlmB tiavc tw*ti 
arrl¥»i t9m tti» of of 
C m ) 
Qmn 
(xxa) H, u 
( x m i j c^^ 
U* 
i m i f ) Hy »} n 
(tUf} H» 0A0{ H*, il 
( i x m ) OAes ii« 
to • 
In iAm remtn^ f^ mt^  ^ Mlaotcme (JCIprI Um h^m iim 
ttttHloei a«tt«r sfttr«fml pc^erst l a prmumt tiutfi^i tti« 
^rntmtm* (MK^ mm witu aelititniilie EOt (witb or wil^oat 
atSd^ a and AlGlQ'^ttk^mU tM m 
fittewpt to pr«piir« a f««rr«afiiw«ot pro^tsst wuati as 





fUt ^*lit<itQii« {MX} w l ^ tttttHMiolto mi aad 
Cifi tlit» prodnett mr% id«fiUfi«( i mttmr ««tit|rlitli0it> gm 




fHo ^ tm mrnyt ««««r ( I i c m ) m tfeie ai^oir 
prodttut in tfi«titiio« indiQftted e u m t y mm Detiifcirefi 
in iKsliiftiiollo net in a naitfi^ r •Iwtlar to Itiat obtaiuisd in tti«» 
of CXEE^ aiffes^nt irom tti« aao 
fb# recttlim of Cl^^) witti AlOl^ ^^eltiemte wm «l»l|ar io 
me friiloti t»9ri»i ma i t pruwima 
(mvf) mo aoiis {mmil}* 
I 
ixa) ( x m ) 
l» io m M t w tite w&m ilenorlliedi in ^ in 
ttifisfttt i t «irtf&ii«l worn trio eon^iilaK} 4mm m&tr my 
»ttp«inrt9i<}ii» me tti«ailf i s 9Utlabia for ttiNiissioa for ttm 
«f I'li^  n* ^gm* in cmeinistry 
OA . S . 
(ii#s» smm) 
Frof«»»or of Cli«ni*tr7 
I vamU Prittmwm mmet&t m l«ttmeii utipeririiiort 
for fi«l4<tiiet# e<Hi0taitt msmmm%mm% md mis tin led 
il^ f'^ tiott to w «N>ritt tft Rt^ immt Bm^^ of 
Ctie»i«tiT {ifwidlttg fmilitim m& 
Delfiii for f lnmtfA oevtatiiadft* I m «lao griit«f«l lo Or* 
09111111 m» w*rf li«tta im tho prdgr^ mit of my m&fM^  
ffi«itlE« are ^o to Profusvor Uatsall^ 0r» 
nalliiitttft® Swansea)« iVofossor 4 
Olilttfttf^cia Ctno aoii«iftret% fi«tiaiil) anil Oir* .^M* tmmm 
t!lii(5ii I taivmltyt tkmawm) for tbeir tmlp during 
prds^eulioii of tli« wort* fti9 sinoore offoria of &r* ii» Ma8tifit|« 
6r« mstrnri and ar o^or ratoarali oollvafttaea in giving fioal 
ohiu^ to tho tti4i«i» «rft gratoftillf scioioiAoaioa* r inal ly I 
tti«ak lir» I* A* J l l«a i «tio lias lateeo patiia to typ9 tbo thesis* 
jf*«« i'WLLAt 
r«g« 
SiJMAii? i m mi 
u ittia mimumim t - as 
3« i l m c t f l a e t a i i s 'cmd 29 ^ f s 
tmimes 
DISCgSSIQSf 
Pert * i t3 i04 
k&iom» ios «• i M 
Purt I I A« Sjp#@ftf^ t a£iEi€t«a m 
13* Mai«i «pft<tlr4it oa 
m M and r9l«t«d 
eovpotm^ tas 
i^art - I t l * Ring iMiorst«roids 189 * 200 
ixrtitiigrfitt* 
i*«rt«> X « aaa 
Fart* It saa «• aat 
piirt* H I aaa 240 
sersRKijoss 247 254 
hi»t ot PubXie$tUm9 2S9 
S IT M li A I 
Pmifimu mox^ Mm m&m lmiiom%&Hm m» wim 
ttm pr&pmmUm i»f iitMfdmias i r m 





( f i l l r , oAo 
( v i t i ) a 
i f 
m) 
- ii * 
prtsanl vdft i s m mtmmim nf ttie ebove ana «»£»lojf«<i 
tti« filtberto uaexpldrets* i^mnitf memmivi^ ^tor^idal ice lone* 
ftaeti fti 
CxtKI)* me ntfoaes C^l) ( K I I ) mrQ ottrsorU^ 0xmtm4 
0mrlHr W o«i©r i»orJt«if«» 
inm 
ttM ai«ii(»i* (%) on Scliaidi i^aiitioii ming poljrpiiosptiorie 
•old ft! tli« solvsiit «Qd iiffor«»(l 
t&i » 
iSim« ittlh {Uf) ma 
m<i «»lrit0litr«» 0mpmmm mm' ^ 
iltfir px&^&rtim m4 emp&jrimtt. vilti miibsnUo 
rnmttmiet 
f A f 
CD ixm m) 
A iiQofomissi for turn i^mntkm ot tite mmp^m^B i^Ciili 
(IIV) m^ (ICVI trm 111 It is Bh^m tHat 
Cxtll m^f ixm t» i»nwssir«®r of {m}* 
In order to mmwtuin wlietto r^ tii« Aiiftm^ i l i i ) s m i a 
ft ytt^mm&t of Ckv)* fctt« for»«r was •tit>j«&t»4 to o^Hwi^ fe 
e^ m t^&ioiia foitowiiif prooedare to lli^fmturii* 
( S l l i } « l ) i a i i o « o e U 0 | # 8 i Xfi i I ) 
mm fraM tlii» r*ftoft|.im* 
- iv * 




mm- ~ iim} 
Tm rnt^lmtm m« ti0« oiiiatM^ irm ttiiji r&mum* 
tUn Seliialdfc mmUm «f {U} 
prmirn^ (E l l ) 
m tlie mlf ^t ttm M Mits Imiiit ^^ 
Ifeetowa rearjr«as««Qiit of %&© 4t<iJi'ta« (Xtl , otiiaiiiod ttt® 
dtlE««<iii@ iM)f gmm 
HON^ 
m m 
Oookttanii r^arraag^maiit «f 






C m i ) iSiCUi) 
of tti® proauot wm eatublisiied W ^^ 
affoetral proptrtles* 
i>Aftf ^ I B 
l>r«vloite work irm lftbor*£9rl«s <l«sorltmi! mw t 
portitmsoic «Qi<i oxidlAtloa of d(Woiitosjrctiol«ttt«3««n»f«*ofi« U/f 
(XXIV)» 3[^ biao«<ioc«»otiot«»««ii»«*oii«ii 
(?) tt&a (IK )^t otiol 
dl«n-7-»oi>o ( I I ) and Ob«tiroiioGtiot«»l«4-»«if J'«oa« ^XKV)* 
III of the aiiaif© 
Vlltiger 
the di«»08e it) m treetaefil witu on ejcoect of ii«rt»di»s&Qlo 
«8 tti« only i«ot«t»lG oaMpouacli otiiriousl^ foiioUoa went Deyoua 
ttio Bftftr^r^Vitligar Qstdatloii 8l«g«» struoturo af (jixvil ««s 
««tttbliiluid ^ i t s apeetr*! end i ts ooaverftioo to tli« 
•ttiiyl ••ter (XiCVliK 
(X) txxvi) ( juy i i ) 
- i r i i » 
6«»3r«)r»Villis0r oxidnttfiA of (JKli/ 
A »8iiitl qamUty of m0ttmr soi l a vob alto olitaijaed 
trom roiMEitioDf niitoti rdSMiiaod tiiiitii«ittift«Kl mia^ io 
fl^mUW* TSte ttrttef^ures of imniil m4 i^UX.^ nre m 
(m) imtiiii (mx) 
A neoliaiiiiii for tn« f o m U o a of itKVUii aaH {%XliL) fro* (Xi i) 
HAS I>««II projpovftd* 
i'Artf * 11 A 
la tfui r«o«nt pust rovecuroti i n our laboirAfoifios «•« naiialy 
0(»i0«ini0di miih iht wAia »£itotra| «it«ly«i» of «n(l e * ^ * 
flo«poufi«l§ ( l i o l o a s i t i t to ttio ofeiol«»Uit« sorlos* in 
» na • 
ooatiniiAftlott &t iHe atiof® w&fk tli« iiii»» nfieofera of 
A r n h m m n o l m ( x v i s i^ 4 f O m ^ t B U r n ^ ^ ' ^ 
Qlltl«3tT*><IIOll0 ixvttl) hllVO t»a«llt IIX«Sltt»0(l« mQlllltll«8t» loir ttl9 
fr»g»ttitfiiioii of tti«fie {mve 
iKin im} 
( W l l ) (XII) (Xf i l t ) 
im 
m&idu Qpm tret «f tli« 
Held m4 »mm ot Its 
oto mi4 i%t%t)$ i i i «st»r {MXtlU 
ttQiiH ( m i v ) , i m ancitogao (SX&V) md rn&m^l 




( m i ) E, » 
ehr 
cooa* 
(XXXW Kf 8t ti*| u 
i X m ) 1, OAO| fi 
(xxicvt) », OAoi »% 
Cooti 
( x m t i ) 
m M m 
PMT ^ 111 
la ttk« r<i0eat %li« {jLiSXi hm 
la Itit |)ir«soiii t^ii^ sTf tue 
lr«ii ielt witti mthmQl ie 061 (n'i^ti v i iboul 
MmtW and in m 
mttmpt ti» pmpmm « feootewboa© prodtiot auob m 
(mt^lti eiti«rt dticti m (mKVIUh 
iXKmi) 
V i T 
m m^ QQm 
in* (IPCX) Wtm KftthMioiio MCI «ad mi'^dirnm 
(in tht« s»ro<!uoi* iKire tdentifivd after MetbylaUms) gair« 
i l i i^* sfMipotsiid*, Mlhirl 




fnfniiitiim of iti<» mihyl ^cter {xmux} «» ine mHow 
pmatiel S» otKsli imtmrnn imiioifttiia tlml {tW tiCMt 
In sietliimcillo tlQt in A itoooor s&eitldr to t&at ia tli« 
fUe maoitofi Df (XCX) »itii watt itimtiar fto 
tli« m® mtileli b«>r<m trifiaorta»««yi(»rai0 i i pr^vldttit 
ACO' 





MA. QXA STaBfiatas 
oGmpy • «{i<i0t«t p&»i%tm la tii0 «i>ii»« 
lit ft 0tiiii8 nt t{i««(» ftt:triiut«a t&t« attaaiicHi of mrnont 
att tim ottistfuidliig orgiuilo isft^stntii the iirvsftiil emtnvf^ 
Apart ittm etielv biotosloia aaa Ktiillolii«l i«p<irleiii0«i 
i^ rovt<to«S n ir«liti»l« for st^dr oc»ip|«x ' 
stoimoetieai&otf^ imit m&0»m plij^ sioitt t^ttmltiitii 
ii9 III* • true tart dctomlnaUoo of ^rgmto o(Mij>oiiiia»* 
^ t ttm iiQi0fti notHAds liHn ii*ii,r«t 
mKl Kttstt mm niiriivd brotigfic ii|i to <ltir 
•tat* m l f ftft«r fhtlr ti9« mm t}iwi»d in Ibe of iitor<»t<l»« 
I t hm i»roirt<t«d % &t iiii«r9»tiiig pwM&vm in «f 
tUrold •tititi«« trm MtuM ilk»lr •triiotur* 
attK»td[««ioa» himUmiQuS, sitifll^a lEiia ««pi<»ltft£iaa of 
|ioi«atlttSitto» of iHititg iinad m cuiaftil drtist* f^ a aonaidair* 
at>l« ioiUafc rtt^arolit* la itaroldt wata oaatoraiS around tHa 
ao4tftoali«n of tiit l»aito at«rai<lal alealatoat siynttia«iii aa<i 
•tadlaa oa asa md oxa«t»roid»t nttm^m aad ooataiaiag 
•taroi^Ai r«»p«attiral|r» aaira r«a«lvail auob alt«atioa froa 
eliaaltts «it<l {)iiamaoalo(i#«s atil^a* aai of tut atiii«roaai 
atraetaridtlsr aoAifltd •terot^Iti aaar tiavt tlioiMi or otiiar 
lelttti of Mologiooi aoUvity aa<l toao ara of oliaioal olAaiftaaaoo* 
A rovlaa on Ilia Itteratura <m ia«arUoa of botaro atoas la otorold 
analowi to «ivaa iqr foicoo *^ 
i a m r U m of tsltifoigeii »tm iofii steroid naoleu* 
Halm «rf«ot0ii a&tiUr w tae mi0kmma x^wmngmimt 
ctmpitMm 0i tm tittimtuft m mr$>mt& m& i^ mpmm^ 
by mokamm mmrmn^mtrnt mH B^smidi mmuoa ia w 
' siagb et otluii' l ike sal lstae r»m$imB with m& 
Ctirtiu* md nofmrnm mmtrm^mmUf t&tta «yittb«»let oteat iif« 
iJi tilt &t ..az^ast^mi^** Pi^ a^ &eMomiimt 
r&mnUom m4 miorabtoiogioei inm a£so Im^ oii 
tor Ute i^fGi^ ni^ ttmi of <liff»y*tit azamt,&m$a ml&4m&0 
i»to|oglo«i of ' azasi#roi<ii Utem ikmiii mvi^md l»jr 
AlwiiKilii fttsd ifurllSfSaltit^*^ m&i Miirii2i«3iiiitt 
AltbofigH AO wil l H* mm9 ta ntme ni l 
16* til tit«r«tiiref I t ctf»«ii ta 
g i v m rwtmmtkfily tt»t of central 
, ^ ^^nfmm 
I 
ttt tti9 rmmrvrngmmmt 
of !«> 4Mi<t axiiMii tt«lii« t&ioagrl o!i|orid»t foliowtd 
^ atkalia* tr««ta»iit« osIimCji^ t * ^ 
prodoottt «a<i i-^aao^i^iy 
m B im 
meHmtm tQmtm&$^«mm%m ftK# mmrmgmmAt ni 







( U ( I I ) i£t£) 
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( I ) SO01 
mrm 
s 






• # • 
II 
itn mm 
m&lmmm r&s^tmm^^^ W Bmmnbm « i na^ in l>oiti 
Gmm ttie isoniirii; lfuitcMu»t 
(X) n,o 
{%%} R« HOB 
cxti) 
9Xlm iXlV) m ^oloKutii jr«ftjrr«ai«««fit 
It repointa hmf% m mixtnrm of Q r^n^Am 
w $ «•» 
Ron 
ixm im ( m i 
mrin^Csm) m i^iirirjiEiimmt 
Wim m i m f l ^m^ rniiwm^ II fs imte i m t m ^ 
Sfj-caal ®9 W l l t > 
urn 
{Vftll ( m a ) 
mm omimeiUX) tmmtnA wtm 
tilloitjrl etilorid* m% toi* itro^oi of r««eti«a wm 
«k 0 «» 
i t 
im) 
mmt afford I tt!i0 iio-re^ 
« pro^at of •ono^d cira«ip 
li®©teiittt mmrmmgmmtt 
e» t u r n 
( m ) 
oarin* (JCEiy) oit 
fhi<mFlt m% gwm tim proiSttof of 
m t ^ 
SCSI 
ItO 
( m i r ) (mt) 
s iMlnr lFf gtm 
ifce 
imvu} 
ostM (XEirill) m i^ oelUMiiiia rdwrfVilt** 
•tut «ffor<lftii • s io i l * %.mtm$ 
( m x ) 
mB m 
MamM «% lA* <mt tti4» BeeisMHia 
md 30011 anonraiiiiig to iiie nf Gmig 
HOH 
(r iS) % CI 
C m t t ) K* I 
C m i u ) Mf m 
iMXlVf At i r 
Hi «!• i^co atoiaittiia ir««rf)ii>i«« 
a m i «f m i m i M M l } ^ wliioli giHNi 
HOtt 
isxxvi} isLmu) 
m 9 ^ 
%mtm{3SXM^U} mntim tmoaiHi^  tuis 
i^Mi tmn »ti<i«ti td § Hm 
mUtmef mms^i® m 1110 imtm iUMU) mm 
wlttk Id boning aootaiiot tUt mimiXMSft}^ m 
pr^msit of m i m i r n n } m^ «&« iiromotftimftiJi^Df 
( 3 W I I I 
rnetmmm tii« oMm <jpp£$'I>« 
ttm twa ItosMirio l«otaiWi (^mi) m^ im}^ ttt«jr 
tli« eyot^tme { z m u i h ^hol^ BtM^mmm^^^ imk)^ 
m m 
a 0 a 
cms) ( m i l 
tsmmmm f«{irriiix«ii»£i^ tm inm^rie im%em§ 
ixun 
mim%{Mtm} om tn>«t«ittit vitb motir% 
^ 11 • 








fiaelEBaiiii rttAn^g^Keiit of 
osiiie iUtix)^ iiMitig p^ospiKirtta pi^irtaoa 
tbe ring C tmtm§ 
(mix) M 
Munir ol»t*rv»d tli«% li«QOf«filfi oxlm (lil) m 




ial ikor ttie asotsiwiii mmtwm^^mmt 
0i tb« oiImii (tlV^ (hUi) mA 
( L I I I ) (LIT) 
ati 
Teoda tad prtpwrtd tli« and 
{ i g w i M (lirilX) 
«a<! tii« mtirnOMim (UVIM) gmv 
eliolMliiitwiT^CHi* (lix) m makmrnm fmrrtmwmU 
m $$ ^ 
f A t 
m t 
(jUVtl^ H) 
c w i i l 
( h m 
ShQpp99 iil*^^ o^sema Ittft^  Hi* pure 
iteiit vitti tbionyl 3u$ » mixtmm ttie 
i iv« tilt l«Dt«li» 
ihX} CitXi:^ )^ 
of Ci#iEl£i) in Itis of aia tmdtmut 








m^ iS i^jrriilno 
M& 
( i t m ) 
(ttXXMSf m4 th9 li»«iiiiiiiin t»fMrratig«M»t 
poaaiag <»xim(UKXtllh ototiUiaiid iisetaitt 
motaiftCttXXtf^  m* ottMma twm sotmiai r«ai»U«>» of 
oiiii* iuXXUl)$ obvioit»tir it«tiriirotir«siti«t&oa n** ooeorrtd 
ttniStr tit* m m t i m mmit%mt» 
%% 
(ttXIlI) {umw ihmv) 




m fiiirtCKi 0t imt 
Id^dloiw th« dtwsa ooiB^oiiiiat 
only prodttot «tiim m af |»«*iolit«it«»tttpii<Mii]rl Dhlorid* mm 
it««a tor tit* r9mermg9mn%* 
Hcn 
mt^iifaitit hum mmnUr m ftat^fts^lois 
ur^rm^U mi4 i^^ iit 
(itflOCII.) m iiivmtmm% 




• IS * 
ftny iiaro tUm rtporiiid lti« foiii«tt0» nf two intxisrio 
(l»XIPCV£ljl tmm IIhi 
of C^ i^rs^ wtmi 3 molur of 






froa iO<-«*tl»n«3«4t$ff0»Utriiliydri>«>a«aftpIilltttl«ii«iw {hiUU) wm 
t^ iiit«HM«»lil a l^^ m 9hmm &ii Seimm i* 
1li« 4i«iion« ihMM) vouia iiii<ler§o a atioleopiiUio *ltiteli 
l»3r Hjrdriuioio mtA at «ttdi i^m im asirilliao 
rtsii mt '^mpwiti^rn t^e 
0t nttx^gaii* fhe mt^ p wooltf iiivo|iri» m» i>f C««ii 
o^nd ttilridiae ring In tii«> fbie itisi^tltif tvd 
liit«faieaiiit«{i would iwittrgo Bi^mim re«ottoii w aeia 
to 3ri«td tiio imti ^mh^ 
•iJimiu. jsJL* 
( t m i i ) ihmm (tauu?) 
80 
mth&m^ AttrtlNitt 4i£imvmim in hwi^tlmv 
of tm iSiimism {hmu) irmiit tti« {umu) m& 
C& a^nri) t© m^ mmranoe. mt m ihxMS) 
w^ tofo ^roventtt itin atttm iiirara^oio At Qf m4 tuerofoi^ 
«!)« noffitf^  BQhmUt fiaeiUoii pr^met iUMMf^ U iifotnttMil, 
• at * 
^mpmum omtminixi^ g m a 
pmtt »t nttctlttt* ^xtvasiir^isr frepar^^ %f m ^mi^^ 
of isQltiDSe i»mmm of tHeir n a a i m s m^ 
ttidtr ni tn^mmMtktm in ens^ sti^  
luialo^a of mUfm mit» fot»i«s In 
if»l«iii» «ii«ir fe m mttfiim m luttr* 
nedi^tes imemm leportimt i&w Ann^m^ ^t 
Into itie vi^ro&a rios oonlrneiiciftt 
tit ^rli^Aiiwesy OxBeliiraldar <irft aaiialls^ 
lit tti@ ffijrm Pi m • i l^rt mW^sti^f md fi« mwivm^iifm 
of IttQifmoe* oHe f^ter flrllt niiiiilir w&trfo ItMi 
pfvpsratton of oiriniteroldii tit^  oxi^attaa of 
tt«rot<i«t In mm io^j^r Vl i t lgor^ m p m u a t m 
f i r s t •jE«Mpl«» of tHii i^ ornoi^  ojtl^tioii of tcotottom to or 
iMtonoa* tlkiii %%m lypo of ii<ui fow^ « 
wmtUtT of li^ortimt oimttiotio aii^ ttpflioAUomt* 
•soollont r«¥i«v iti« Is lir iianvAll^^* 
fhm Imve toooa ttsod to tyiti^ooioo « ir«iriot3r of otoroiH 
md fitfmM |«oioa«9 m mil Involvtog noOicui m^ 
Imtgit riiifo «liioli ikro virtitiilly ftiiobtatoolilo otiior «o«i»* 
4W gjH * 
E l l i s afti^ iSatr" 
lyiie m witii iiii^<»iiitiii cma 
mot tie itoKI tmmimrnA {hMMW 
mill 
im> 
Hut the (lECI) if) to g^iwrn Mr tUft 
let to owipoiiiid ClC i^l) irm tti« wmtim wifi)!i mmmlm p^wmiaphmU 
ii0«ti# Aeid 
V i f 
(XCI> 
m m 
nmemm md Qmftmm^^ Haire mmmptUh^^ 
oxtamtiou ot 
mf^  tmr tli# iiaay4rri4« (Mtfh 
CSC*III (idiiri 
flue iidttda «e liyai?og«ii Hi« m^tlmlm 
iiliiglt 
Qm 
tt«s afiiom ih«« iti« ntmfr^nUHw oxldatlim of 
9am SMix<i«>^or oottp»ii»<lii in tti« ebaivttm (i:) tad (j^ OVlX) 
im^t «ai}rosia»@ imvill) IXOIK) guvd mfmapm^i^ 
Ccl» (c i ) t ( c t i ) m^ (e i iA) , 
(%) Rt C ^ i f 
( ie? i t ) - af^ -^sii I t 
CiaJEii i M i % a 
Ce) . c^ a^ ^ 
Cat) s M f Cg^ i^f 
( c t t i l s j^if a 




(ev i l ) icnu) iifid 
if V 
( m i ) K iW % Mfti II 
Ccvi i i ) fi« fi I iaxi^ lit ii I M* 
{Gix} % ifei (a&ii) Bf m$ m 
(Xbil) ma %m ap^Mmtovr a^rSiTAliirv 
( m i l ) m o^eldation^ i«ir# ifi« 
(xi«ti> it» K 
(CXIXI) Mf OA0 
i cx i f ) a 
tt» OAO 
oeeeiiiir Mmm ct itinr« rttp&rM tit« 
miMttm i&mul) m^ i t * 
nam mHmUwmt (GXVS^t ^^rmo {MM^} m4 Sj^AMo 
filer Hio 
i^mfim iQmiii) 
icxn) Xt a 
( m i x ) 8r 
<CXVll) X» f 
{cm) Xp Br 
{QMl) % I 
vi l l i ptroiybcmiolo «0ia gmv « ptomet^ 
^ at m 
icmn) iGMMXt) 
mmgmixt me^mte i^mif) m m^^Um witti 
{ c m ? ) 
5 
iaxm) 
A iBi*tur» of rlttg Qrnimtmm (COTiii)®* icmx)^® 
mm 0l»tAlAiia br tut oxidtttt<iii of 
(ciptirii)* 
Of a n o i n t C t x t l i l «ttii wsft 
«»lliiiiari<» acrid ft atHMtaetBr (CJOCEIX) m^ m uiiliK^lltJtta 
in® ii«$itriil 
t&io mM mm m 
(hum i a m i t ) C a n m i l 
iomiM} 
^•l i t mit Miitri^^ i^ iirfotiiiddi {i«f^j(yill«ixlpltiiri« 
•oin m i M l m of l9«to«t«ff%i« s»r«|»iotiiit« iQMW^h i^roiwstttroa* 
( c m v ) m^ (u i IS l ) amd In « l l tH* ttusea 
tum (cjypcni) «ad 
dltatpliiirio miA 
C 0 m o > 
tiitftmll^ii Ii$r4rc>i«it witli eB'tfon© {QMZ) 
in aoittiiim proiriaoA mmtt^mn 
( c m : ) 
9xi<l«U«ii of kotoatt lend 
•not 6i«*r«f vpoxr • l i t ra «iic! •poigy ii<i«09«r» iti» 
<mSdftti«tt of »t«rDi<ta tmy rault in m •trtu 
latii ir •ftrittjr of i^ roiittott m mm%%m e imOi i i^ 
ma ftb« us«<t« ftits* ovitfAUon 
* aa -




9% ^rfniMtfi ii4iiiF«r*¥i|Ilt»r 
of {cm^fl i l ) mA 
in* •not 
( o m s x l * ffiiall ^iiAittiir of lii« •pmey 
ttm^irna (ext.)* 
{Qmmu} 
(^imum df ttvtoiiejriHie mitu pertmm^ie 
•tiid «ft<i la ^mtiseo «»f j^ mmulQwi^  
iiel^ m Hit mteStf»t mm mrrM mt hy Umur #1 i^n®®* 
t£i# pst>«iiif»l« ot>ialts0il m tlie 
wktM imiflitiisdio Ct m&M In 
pn>®«!io» of mi4 i&r iiotiifs gwm 
{(iMtlit) mid 
mttfi 




mtta Ccii»i> mm mmt^^ with |i«niotit6l# aottt mM I 
in ptMmn^ of miA tm pfMm^ 
m4 icmnh t&i* i m w md mm^ 
Q&0 
iusktm 
flt« ojridtetioii w l^ «» mmm» of (4 
Cp«rolitorie aoid m for 34 hmm ftftiro ffiX** 
ami n^mfmn^Smimtrnrn {QSLlf} aj^ osrjr tmtm* 
th9 •p^My {Gxutt} m4. 
CflO 
(OJQUitr) ab^ c 
OOttO 
im>u) 
* S3 * 
l^ttid tlui mtmtim wm mi. wl^ 
(3 I s ltt» i>iri>»«ii09 of a^iitoii* p^mstil^ri^ iieid tiio 
l«9toit» iQh} IIII4 (CUI) mm 
t^rnmimw^* 
tut A-m^t Coi»]:)t tmtmm Ccsuif) miSL 
(ditli) vera 
moa 
(CU i ) 
j93 finhmy md Soiiftff»«r Itavt rcij^ orfctd m%% 
V l l l i f t r ositffttloii of cHoltsM-tii'wS-wim* (i«3££il) witb triflaoro* 
fitroiysottlQ in ttnfftr moIuUqu t a t ^ r M 
(OLIII) ma 
• m » 
ihZlU) 
fiitf f*tp»ftt«4l ttie ming p^tMrnale mi^ m 




im*ni} C a v i l ) 
Ctt»sit mA pirfoiiixs Iftii i«#irtir<»fillit»if 




fsettoftttrofii prci^ i^ tttiit* (amsf^ m tremrnm^ wi.^ 
t»tilyt «l«oiMi| the ^'^tmtme «arlM>ar$^ to mia im»U) 
moo / o 
(CXJCXXV) 
m m m 
tU9 fiirtfil,9tai flionl oni ml& m litt 
They {QhMU)^ 
i l^Uf^ l»i<S « mix-




AoO-'V^O coon ocm 
icum) 
fixlAmtim nf (t#m) mmr WIMkp 
eoniillcNit f«ir» m • last* K^Mipoitit^ tt 
T»oS<i (ci^mi) •t 
mm • 
ihWt) Cejbifiil 
m m Brnmit-mmuH^r mimUm 
&i»mmM ( m m m ) a^-if^ 
ma tHiBt imtmB 
we0 m t 
m t 
ao 
COi i f f i i l 
M mem^t iftt«r«siliit m^ult hy mrnm ma msMi i f 
|8 iUftt iitm m9 mrny^x^mumr m i r n u m nf 
is*sm)§ two mmf^nmrn mt* nHiott mm 





m mt» aoiii ^t nt^roiM m 
lilof} tsM^ mn Itifi $mttr&aL m bs^^m^riKiii 
f r « 0 mxk* I t tlntei! i^nt ^ 
l«©tim Btmpim^ la fatfter i^nsoiit for tii&t« emm i a 
«til0li l t « loQiitlM I® for n t§m)3tm4- Umm^ 
Sf>ins fhm in tli« of 
i l l I ) %tm tisii»l puttem ef iii» iiterot^ 
naotoim 
<iiit {»xtilttf9 ft i^ry lgil»ii«« sMifi^  pmm 4m ttit# 
iwioattui •piMil^ * C«)| iilll|« i90HWrt0 
ttSiSrMeiit*!?*^* tiMiwi ftttc^  m pAiik to onijr m m^mr 
flxiimtt 1% ooiafestiis no fniri^tinilile «tftiiktur«l f«iiitir«t t9w 
tti« ot Ifo* 013 lUEkftiliir MAtbyl grmp^ It im pmnlHtttf 
tii*r*for« to iii»iiiiiiii«lt tNit«t«ii ^wtmim i»oiierie pmlm of 







In ring Ammtrn ««wpo«ii<s»f •uqIi m 
<1119 C J^^ WV)^ ^ nitrogm a K&aojr rot* ia tn* 
fnks««fitiiii«»ii ntKi i«t ifptt^trm ff«iieiit»i«s of 
(CtiXXV)^ .^ 
» 41 • 
0igaifi©0»t at «/« aw «/« W eorr^ spoadtrng 
to Of A or i^gr&lloii^. 
fli* iittit wii^etmi of 
i« quite different fron uim% af 
69 
(CfttWtiU ^ossltily ilie frAftwiat fron Wm 
lettoiift {(XXXfiti tavolws tHo lo»ft of iiait «» 
fli« tM%m (Ct«xm) tkim rol«Uir«lr «ixMi<l«it% 
»/« aso (d)* otti«r mm •boin mt 34f (« )f 
•/• 233 (f) tm^ «/• 333 (s)* FoftibU fr«f»tiit«tioa l*«diiiii to 
tmgmiAt imm (0§ ## tf im^ §} wm •tiona mmm%m 
B 






fti0 la «ff#ol@di liy tUfi ^t m ait«» 
aldt elmln m nh&m Hf iMXt) vfiiok 
tti» fntftttufcitloii « mwy mtmt^ r fiii.» 
nmw li«iieirlc»«ir of m 
•itrdHa «ri>lea nor tm l»y llt# p$mmm 
«r of A 
mmB of also af&oiv ^ of « 
aollil^ gruiip atitttijriciii witti gtatrttl steroidal friKg» 
«i@mtfitt.<Mi9 and ai»l$«aliir Son paiOc oj^pBAtiug m t»a«e 
me mm9 nf (Xfi)^^ 
mmm salient m/ti mt im*'}^  m/0 333 (MHit)t m/» aiNI 
(M-SfflgJt »/« or •/« W 
338 ima M/e Foimiiiifm of tim i$m&itmt im 




ftio i»isatitr«t6<l ftdtaogue ( m > y 
44miii"»3*i»i0 COLXicfifl) tm imp^f^mti ^talid in MM* 
speoirtiaat m/& t^o and ii/« tST ( | ) m t m «km mn&mt^a ror 
tti« ring D lil^ ftimge proe^ta gm^iwtug af«B m 
wltti rtttmlning 011 ffii^iifimts 
89 6E||01|!I lUi Soii«no 4* 
ii) 
m/« ISO 
* #3 m 
ion in I til mma sim0tmm at a/e 49i CM I^f »/# 330 iilMKi)| 
mh m tt/e n/e m'4» m/e M^ 
m^ m/e SM* fH* ftiigiti«ikl I011S as i (lilt i i t i l ) 





• 48 « 
lAOtimi (JOT) futa unsttiiimitd tmalogde* 
p«&l«i>ir!i» aas* rnpm^mm of Bh&ma ff«|pimf 
lint IKIAII3 mt mh m/0 384 ihlHi*), m/9 m HS^^h 
m/m ase* m ^ m/0 044 ms^  m/^  
friipi^t tm n/o tit MMi eUttiin to ah^  iiilr«^«ii 
in) 
13 iiitfi«3r ««itai«<i tti9 frogMimtaitcMi ctirteUtti 
tnf l i tm* of tii&roft«it i^^sttion « in ttt» nuel^tiff* 
iQ {Ghiaix} ma e-ASAoiioi^ttm (ci^KJCsi tut 
im9 f&rmd dot to ol«aiiraig* •romad n%%m>gm Ii8ibri»« Hi* 
m 4f «» 
tiomt ton p&mm m/e a$f Ctf^)t si/d mn « / « 3S» C i ^ o > i 
344 {MBh a/9 M f «/# ai»$l» «/• W f «/« m , 
m/0 m/^ tf§ m^ n/e 
Alii9*l nisiJlar iMrtiwiottr mm oj^ senrod f^r 
Cc;i»m:i> mim im petm at 
m/m SM9 (H**^)* a/e m (iMI^ai* mu m/* 
m/m n/f aiftOt aoftf toet i03t mid lee. 
{GUZtU^ ity 
(O^IKKIi) Rt ^ 
M»o!i«iil«« of m»B&Gi.tiUm UMiag to tuo g0mttUm 
»mn of tue ie^ortaiit fntpseae iint» (aiiXiuitl { a i i m i l l 
i$ «liQ«i tn Sobeao 
lO iUXI ' ) Bt 





ffi/t M fi/t 
im^KMf} n 
i^htuti*) 
i t m 
mm m 
Cii> 
* 01. «(!»« 
fti« triiiiM»iif ion «/« 19 iiritiiig iir tm 
nf cm to 0jeri*ti tttom 
tti« n<i|#&utiir wtiieli ioiilmm^ tuy fnpturt of 
iritiid giffi tuiat frAip«it im$ mxmtim iti« itrttgrnat imtt 
m/0 (p> m/» 103 Cq) of 6$ 
tsrtfrosens ma m i s As f^iiowt^ tltfowr 
tli« elentttg* of ^ma tci glim !{»># «kir toy 
i^u of lima la ilMi «0i««ttlttr ^iinm 
radios ii!il«!i utter 0<»i{it«3t mmtitmgmmt m4 
rts« llt« imissmnt im »/# $m CrI 
B trltn City W C l i m nbowt In BeMm &t l%t« 
ff^pi^tit ioa m/« 030 l«i i^rma. iijr iiio olesvugd ait«ia 
mm 016-1? ^ ^ ttfttr gh iil#niftoii« me inpuriwat 
tt»mm% im h/« (ii) I t 9mm i^ odtftia rings C axitf l> 
witft »ttrog«» imviag tHe mhmg^ ^ fiii» pt&om^ of 
«3iiml»ioii riag tog»iti«ir oio i t utiQini f j*^ m^ 
Ion is^  of mrnta iia4 DoatSi* 
fjt 
Httotnitlr #t imm «ici<ii«d thm wm»» mpm&fkm 
^^ mtmrnm^  miaeurnf in fii« <»ti<»l«si«istt ««iri«a« fiie »«•• Bgrnntm of 
fiv« niyuetiiriAIr r»lA%ii4 eaii|ioiti»lt« fMMBeljr 
iXUK) mA 
( i m y ) t (cificKxiii:) (cisuuit) 
9hom »ifiainemi «!§««•«• A mKl 8 {f«Mtii« (juax*) 
vtiion imar of diagaMtio vntuo in lOmMmUHmm i^aA of ciaoti 
mISSim 
itmt) a, at « (xiaxM 
( m i n i c i t n*t ^ 
itmt} Bt ® 
fii» mmnm m^ o£ %m im» rft»Mitiiig fitm 
m&&»B A B are m m m m In f«M« S* 
m ^ f W , 4 
(XXEX) 84 
ijsxntt) w/tm Q^n^MGt 
CXXXIV) t«3/i«4 c^ ttgHflr 
{cuxxxiW t^a 
(aJDDCtf) 
C m i i i i ) m/m Ogii^ j^iOGi 
( m i v ) 331/293 
ioumau) 
(CLXOTV) i«f 
two ffiiiii«ttiiitloii tioaoAt 4111 lai>tiiM« 
tbo <»f mm t^^m mm m m um t 
tttm iUMUf (ma,^^ m^ &£ m&U& mU tfm 
Tti« fifiigii«{it<illoa moM Jkf l0ii<il»g «<i flie fr«ipi«iit lim 
84 troA m m illissfriitimi eiridetitlr enooioi^ Atft** 
Cl*^ of rliiK a ii!i<i nitrofen f i ^ ring % sine* tusd mma» t»« 
tilt adst «s«eflil»tf et ftir« aioni «tia tkiUtt^m 
\ 
m l«iidiliis t0 tti3 $4 irm CMtxh sittD® iiio SD^etim «f 
CatiTO)^^ wm fi9i U file tJKt^ zit nitli Hi* 
ftftiklnim ifi iMMh ^ me^hmiBm tm Itie etmwM^'^ moan A hm 
^•m tmtmtimtf 9timm In Bcii^o 
m t 
m/0 B4 
TUt ol««iriii« 1 prdlittlMlr oeoturs witb m* t«m» 
0 ana D Iml fotalaf tb» Hetero (ii and 0$ 
t ) in resiiliifig fi*«i«tiii A Itutatiir* »0iificinl«A 
fdr tmm 0 hm i»tmm In 
Steff i .-nr J 
B 
M 
I t U pertinent t» note lt&«t mm -i^^tmtm ( m i ^ 
stiDitasttal ia |MitiA¥i^ iir m<i9t •l^ iotrcna tB£»iiot 
tt&m tun mr^pmrnug tH* intt^r 
iiiiovs tftronf noitonliur iott m^l «»(! ii**a pQaHn m^ Bim^* 
riemt f ragMtt iratnifi rt i i i i A m& noil* of tii9««i f««|ui«« 
^m vald to he prodiaiiitiaiit in tti» of (Mta^)* 
illiiiiid anil tli* mMB of 
utimotarallr f«liit«il fa<«fts« «io«9mtaciai ma tihoimtm^ 
••rl«t m€ tmm ta^Hvm at v w ttvtfia eoaoloiioiis ntHioii i»«ti ^ 
of diAfiiostio irattt* in oUaraotoriVAtloii of »tieli 
tt» ihrni) m4 
Cl^mill)* ma Bpnmm m i li^ l a e l m 
m iatiitis® »/« aS0 refiiriS^*^ imaUon^itim In irAiii* 
h m^ % fli« mmm^ mm9 nemttrmeAl AtiottAa 
of pii^ u i}« ikll m^rn^ m wm mt 
liMPs m nm wAsilr m^petrmt in «tl m mil 
ft9 urn of m0tu •oiii twm (Gu^Wf) ftiiii M mmv 
f t w fit@ foenaiion of in® irttgnMiiif i<m aas 
f m ( it lWIII) ttie olenrige as d i^ivfi fotwalA 
m t 
( c t r a v i ) m 









SiMllnr txiiiit«iitatloii prooesat«9 ikoooiiiiI for til* loa pdi^ 
at m froii «li« liiotMi* {QhUM)^ {Qhmi.n) aad Ci«m>« 
fti« tomatioii ot olti«r ««l&#iit frupiaitt idox at m/m M9 
•/• 188 ii/® m (C^ i^i^ jjUO) and «/• iSO 
(doiiblat (liJDarXii) m r^opoaatf to 
m $f m 
ari«« lie#t>raifli to S<m«a»0 flm i^UXMM}^ {mMWl} 
i m t ) mm eiifilr m Metes m (I^VIIJ;)* 
V t f 









V i t 





fiio jfiats sp^mtTs^  it^ig^i^trnttm l^iiliAvioiir fit 
{^"smttij m» f^ itiisd ti» He Mimnt mA ts^niMilsed 
liiflti«ii@0 0$ puditloii n pftriiDHit^f gmmp i»r l^oai m tit@ 
ma 
trw^w^tktim n siiloeald* » 
%m me <»f tUt imtm mm ^^ 
leset^ im»SXZtK) pmst lotetitte wWk m 
p^eitc, m t^ ifia %m%m {Qhsm^ui 
mmm t!ii0 to a maty flits Mtummm 
Ii» ttcmoiiiittil fur W ^ ^t 0! &itmp in 
|Cf«m3riIt) (ausm> t^ f^iwdl&im #f gmmtm 
tmm im*) Cts*), 
imtxxxvii) iassxmiu} ion 
mm m 
fHo $mmt» of ttie imm'^^ M e aid m& 
»/« asol in me tsm9 »pm%mm of (01*11^X1^ t^m m m ^ iwm 
in Selicaid t u tHe o|«iiirag«» ei$«if mA %mm 
%m ffngiioiit t ^ m/i» um IH^ UQ %m trmmtm &t imt&mni 
i f m^ m&tk im^ gliiw* Hm to 
isFn^n^ im m/'0 ta^ i t* )* 
im^xmiv) 
Stnitmr r»ia|t« hmm tmm im tue mm* •poeftm 
imstt npmtwsH •itiaie*^^'^'^ m tm%mm ^mw 
Hint mtf a irmUm of |£t« K^lsl l<«i eurjmat $9 mmeM 
i ^ i ma Wt%tmtQm ImssI urtiwrioii for in* 
mtnim l^mt 9tiii» of m fiitk»<i«tt tM ^ttm tti^ i gii» «»itr0iiiato« 
-gPAftitos m t m t l m t t o * mw% iisportimi ^eiilts la t&ie aast 
Bpmtrm of %m$me9 artsu t{» %m alem^^ of imaesoai 
mut r i m atmp fti« Y * S^mtmm'^^*^^ 
md l»9 miems^ Hiin ottsfiigfi* fbia 
l« «<iiitti««« ttfistl Sm tii0 Y * 
una fiw tm^ of aa tm mo mMi^^ iron ttit 
tmgiittfit km (ii) fotm<i t9 &« iiit@iiji« iit S Huoi^ ontA^ *^ fSit 
of «iftoi»i|»<i»iU<}ii «i«rllKiio<i to im» of • voIoohIo of 
00^ io liioifiiifloaali for t ^ toot<»ioa of «or# Hiwi 7 or d oiurlKia 
(oxc) 
» a " 
(n) 
mmtnnUm of fcHe mm» Bpm%m of «iiataiiAit»« Atioii m 
iCKCU) ammA m (MiJ^ im^^^^K 
m^murmiimi m^mA It ttrlaiof nr tsw «f 
imtm^ riiig^^*^ nitti one i^ atmgim mtm* me prmmB i>f 
M^iaAatlm wm imiitt^itfM tiegin 1137 ^f m 
irm 4mm0 hm^ in lo g&ir# tti« im 
tmm imii in 
w ntmmj$e of fttie ring H m to tut 
( c m i ) 
in* «^Qtrft 9f • I t ro l i a l luetoii** mtm lo 
•3ii«iii* HM 9««];»iliti<iii l>#i«»tii ft |ft0l<m««K<tiiro«t«<i iiof»Qtiji0*tii(ifi 
ai<»d« «ii<i tii« f«a«riil ffi^pwitiitloa of ft i»oii{»i«x tirarod«rt>o«i tttm$ 
•one* I t ««• tUftt In mm» of 
eiiolt«laa*S*oii« tl&t tt«ii«| fi^cstntAtloii <»f ouetntit 
(OXCIIX) • tllt«ft«« m S^L^  fWlUc to tb* p<MI»m« 
4» w 
i9itm%im of m mimim tm fttm^ t!i« immtie sF^wtiioxsr.^ 
mtf « atnor eirl«8e» aliii}« 6ti« «|t«iii«lii»i &t 
group 10 ttdw tmfavoaniW^^ « fh« tiltiiiticiii mm be 
ttriefls^ fttfttsd Ibat ttid lafluonoe Vsm l«otoii« groni^iiii &» t 
mm eaiEO^ ii^ t for iliote in n^iou I t id locttM 
sultaMr to Mtimltk a favoarea draali ^owi 
« 
iQXQW {(SXQtm 
fb* mm* ffiigMonlAtioa of ^lorotdul ring 
A-ittotoae* Bhow tlmt tit* proalatnt ion *ri»« <lu» to tut 
a i s toointm olAcriif* of fho turgo tiydrooarboii iioi«t>r* 
(C)^^ •igaifioiuit 
«/« 396 «/« 3t3 •/» 303 (ll-C^^gl, «/« Sfa 
• / • aiS (tt'^ i^ ilBijO *^ ^^ ^ Ctaioione ring oleaviijio) 
a/o i)ift («/• 334«dl«)« Tb* i»o««rio iiie«oa«t 
9«<»o8« (ciUCKlI»b) g«iro •Ittiloir •poetro* vitti l«port«al fr«gpiiit 
W 64 «» 
lois pi>93f m% «/« 3S3 IH^), m/9 ma Csi-8t«>, am i%m*m» ring 
«/e 81/9 3dff »/• a?9f «/« aiSi a/tt ttue 
I8/<I 033®®* 
fr^eat im at m/0 fjnia it^ inoftosits (e) imi 
i s m iiri«>li3ig 4119 t<i llie laotiiise rin^ 
m4 tiiis s t o l e s nm m i^h 
•tf 
In tuo et tte 
Diid i t s 
(t«X3CKfX) niiiilAr ttaliiKvtQttr was ttm laotoan ring 
trifSftiitiiUeft iftftdt to th* t^xmrntim at is^^ortmit ttm$!mtit«i 
•/# $09 ( f ) aiKi (g) m& m/m (li) mnoh «or« iHoipit t9 «rla« 
mtseordiag to $oii«k«s id 
L 
i f ) 
m 
n 






fii«s« revtflia «r« m^perM t>jr tHe mrroBpmUiis^ Bprnoud 




v«tfi frAiPmt im la wm9 sj^dotf^ ojt tif« rittg 
t r ^ of « mtiij^ groa^ of 
lefitiHifi rim fmm^^ ^ ^ 
Ccxov») 
mifhtiq^ •imii&fkA^ I tut mmt* 
of ••iftti^ MO tone* tfi Wm mm§ 
(cxix) mA {oxx} «a(i 
<1^  4ft 
COJCflit) mm tpm^tm nf 
mmptmmB w pm»mm of » 
tfiti jptftii Hi 3t9 irt«9|»(i#fs.ir0 IIM 
c(iiiitttit0iit Id ring t^tn irr«in(i«ii ion ti^ ve 
%m» eo oia ring 
a, H 
fi| CI 
(cxx) a* ar 
¥tie f<imiti<m »f txm tn^^rlaat {^Mti 
«/• 3i7t •/« t ia li«s iNitn •iti»iia to dooiiir ii«0«rfttiig 
to Soti««t 
mm m 
f f^t ^ f ff^^' ^ 




* f 0 
« ^ 
•/e $10 




I t l» por$tfi«iit to aitnfioa tH* %mm of lli« aiit^ otiiiii 
« p<trt of ring duly m i»f Iguifiomit r&le In tti» 
fr«sa^t«iiioii tiiKiss lliciti^ (pSflXi) 
lAtii id^ ii^  r i M to tiit im^mt 
im 9l9t ftti »li9ttta t}» olioiiii aoeojnliiig ta 
Qmim^f bm^ po^ in ( o x m i j tip^i^gm 
t i t t pivtl ttoAif «ii 
m^aHir 9%ma$ a l •/• tiO C t^l^ oO^ ii^ and 
t piirt>« &t « itol^ti^ m tk« ^ 
frugttQiitiiilofi wm «xi}ii«fiKl m idk ttt* txi tti# 
ti<«i at mm foifiiailott of frugnml tans iii/e 3id» 
m/^ i l l m^ m/^ l i t ) titm {nmui) to tima mma. to odotir 
s Z & J B 
0 
( c m i i * ) 
MtrcLSI*!** 
^ 
» t a * 
u a 
^ Ha* 3 ' > 
m 
«/• i t i {Q n^^ ^Q} m/% ito Co^ a^ QO^  
ma mm» &i %m 






O X S O U S S I O H 
P A M f 
MmMMM. 
fli« m ^ m t i t^ vn m m t i m 
»%0VotM n^ d kotoaesi Am tiio moiit 
fiiislto €014 v I M r iifttl)<Kli» for tut propitraUoii of 
tiding rocufrimg^at B^mMt 
Sevsrid pi^oifs ^eiiliiis with tm pm»m&Um Qf iiS4i»t«r*i»&<li 
ti«v9 ftppear^d fwm t%0m I«borai{»rl«» m^ tlies« Inolitd*^ 
ftteroiat trm iUtXX) imd reisteil 
< a m ) i ( i x j a i ) 
•Ad iWVlD^'^t 
mm (xxmit )*^. 
V l f 
ihUX) OAO 
iLVfl) III B 
(ii]cxn> ( I t W l ) 
* f 4 
( e m ) X, e i 
ima%) Br 
( a i w i l X, I 
(excvii) St om 
imi} a 
f!i0 pjTttoiil v&fii liS m of fli« anil 
ttto bltfoerlo naex^lerod tasUr aeeroiaal 
mm niro^iitGdf thm^^ m^t nm^l&t^ w profiotie 
0 
(cxcviii ) (CICCiK) iaail 
iGQU) 
<0X0^ 1:11 130** wm pmpmtm^ 
Monoraitig t® tue tlt«r«i%af» pttmB^vim^^ ( ?\mm tf 
'))mm tsWf wi tii@# aa-^i ^ 
m4 CNHIl 3«38lOt Cil^^t It^t ^M* M (iMItfljrl 
tigiift&s)! ^^ ^ottralr ^ift imre oHlAlssii for 
total 11114 for ttie pit]f|>os0 vltii ftit 
atrtir^d iwm it CdCf l l l ) * 
I t i s liii#ro»iiiig m fiot» tlml 
#ti«<6«imG (&€II)t tl!^ preotti^^r ttf {CXQVtit) m mM 
(M^BO^m EtO0) turn prmirn^ (cxeix) m oo« 
M iHt aol W <»iMrl ter nNH^ wrs » 4 pr^ trnMle 
i m thn ooiiir#fiiti»» (coi l ) Iiits t»oiiii prti^m^ 
tHe %mt»r p»r% ttilt 
ftie SoliMldt of Ics^VIIl) 
wtiM oftrrted otit In two 
Tbo diottont {o^tltt} oa trrnmmmt vitli oki* m&%mr o^ui* 
ir«l«iit of oofilos Asliit til polyi>lio»i>liorAo a^foirtlod tlir*» 
iSi»t&iiot {iroduotof laoniitlofl (cs&^ n 
««4Mi««>B«4io»ociio|«ot»»at4«itt^ «*r*oii« (OCIXlIt tlio promiot of 





empovm^ (CC)^ laSKiSd t m Bitomg p^m 
l«iQ cn**^  cad no otti«r 9«filc in th* worltmblo M gjrtni^  
in it9 i«r« siMolroA ( 333 iiii« (eiB» 350) | 
1999 <}«i6» 11*6 «o (OS^ i^ g fmd 
O^ Odf 0*0, 0«84» 0«f3 imotbn l%t« «« m 0 mT^ 
e«ii «aiitr ftteril^td to «a Oftrlicmyi i f 
pmonoe of m oiirboiiyl otirosiopiiort wm 
• f t • 
fartti«r by i t * tttVt sjieolasa* l i t C6C> «umi« siiaeiraii 
gwm i m p^m at «/« 399 io^u^^Q }^^  ttiut ^tiiiiaating 
iigUi of fttt« woft «f aiifttibasM «« »$rmmm (m^ 
m iecv) muia mBim^ to D p^tMnsjl* m mmmU^ 
of Ccui) 
iloxim fsia i t tmnd to D® MmticeH w&tti (Ca) 
trm %m S^^iae mms%im 9t {i^mntU W mlii^i 
Rtaatioii of Hydnuidlo «oid vttli 
t« <illi*$oii6» it ftk* fomnllmi of enolovM^Riie-s, 
A^ NXifm* Ccc> Swm (CXOViil) cm aIiowi to ooour mmr^intg to 
mm.ifM 
- a 
vf — % 
Ccc) 
I t lo IntiirttUiig to not* Htkmt nmm ihii atlcefoti« 
(COV> ol>t«iii«a Srtm roaotion* 
e{i«|»cniiia (CCXIX)t StP* W ata<i i»t>l«l»«i<l «• on* 
Df Hi* prodoot* «li«a CC<SCVIi) 
•ttl(}«ot*a to Sotialdi w%mtim eosdlUoas* ttie D!iftr«ci«ri*«llaii 
ef ^ t m^ p^  (OCIII) r«tti«r tliM i m i»Qmr$ 
mo mm* {GQUl) n^mm ii«l«i»ia|ar 
im at m/e BWf CCg^^^^t) vieii • mrsr tfirtms pome m% 
Cii<<*ii«>» mil l * r « «i>tetrt»i m u oimpoma muonnt^  «{k» 
of • imtm mutf nmrn^ mi mm^, mm 
(^ m&mamSm^ mCrnQ^ ^ I I gm^ mmim in £1$ it*ip» 
nt Hit J (: Mf fli0 fi««#r* «if 
im^er atieii»itt<m «tiomi4 tit« &i 4 j^ fdifms in m$im 
ft Worn p«m maUr^a a^ &S Ci pt0tm)t a 
till* m% CS ^rotoaslf mm n imiti^lot e«sis 
i t pm$m}0 P&r n mimtf mmm$m4im§0 t^ ® ffp^trom 
imxni mm mim mm tm ^unm^ iQ%miu)» m 
%m a«a»r« speelrttii of '.-t ( ami t l l^ m» « titiston^ia 
pnm tor 0 mt (03 m^ 
pr0lkfm»h • iiiiltipl«t far % pmUm lit (aa aleUmU 
pwQtmh t*ft% and <»f »tiiiiA» mm 9i.m%lmt 
to in* 0a«t at «ii<i 9«<l in Itie p^e^ ^mrn tiba !««»««» 
On tliti M i s lii» uttlUiklat n l 0«0i nm imn m^im^^ ^^  
irtnrlte proton ami in* ^oatilot at #«a for C i aiMi 
ot«flala protoAH, ftt« poak at tioa tmm a»»i«iio<l to a c ^ 
(^iffiotitciy 03S0it«iis«al»la witii a«tttaritui)» ftiora «a» m o^ooi* 
lA t ^ 9tii«r parts of tuo •i>««trtui on d^o tr«atiitfit« fJi« 
of my signat In tao nmimi ^ a«94»3»a oiaaitjr la^lloatad 
tuat t^ro mat ao grotip a^noeat to mi nad ttil* asol$Mltt<i 
tii« «ltoniate •truoftart (CCVI) for ta« taotan. 
iQQWt i»o|«iii^fir im 
m% 4t9 ^mptnUUn witli tut ttmetitf^i (cs i f )t 
(ccv i t ) , c«c?in>i ( w x ) «zkd (mtu 
n 
CClilXl (OCXI 
fl^ &«rt iisiaotXDsi of tii«» s^psqpiofinii uliowd^ 
presfme* of a ma anQtber «artKiii|pl frcmj^  (datCHii :iiaCNrClii{}| 
tmmhf »p«ttriiis 
•fetowi^  fttiiif»rpiii>» iMxtiitii at ]}« U$ fm} nH&eii 
I t omitaila* tH* otiroi»of>tK«^ riG gwmp OmQm&mQm^imQmf^ m iA 
Ccciv) Hud (coik:) imi mmmea ttmoturo* Ci^cvii^ (caviii) 
md (CCX|« for Hie parpot* of emprntimm^ tlto keio l«et«iii» 
(ccxx) luitf (OCX) »»r« pr«pfir«<t tijr ftfi« iotmidf r^&atim of oiioltvi^ 
Ccc) to Sifigti m% n^ *^ ^ flie ooMpomiil 
(i«S»* tft^ wm found to dlff^roal ivm f^ r 
la «f»iT pi^pirilA* of (aoiiir) tagvlKuir 
«l«!i tuos* of (coix) ma (ccx) rtoora^d in l i« m* 
•truoinr* of tito at*to li ietM «• r*tb«r i t * ioomrio 
mBtm 
Coofllt) m» by ts»»#r» 
fip««trtiii • a&firp t proton at 
Cl ^m'HHm (Gcm^K M t t r i0i&l«rifiii 
(iirolDStts* fii«t no oii«Eit« III* r of 
tfeo tlitis ia^loiitiiift tNi atui«ii«o of violiiAl prdtWo 
fiti0itl ^ FarlHtr* t^ or® wm no signal in ««gi<ia ^ atS'WilAS 
t%m stioiviii^ m.9 of » sfouj^  rnttrnm^ to aiu 
argita«iiifi intrefortt m^vuM 
imtt) ostd ( m l mt mm in iiiif»««o»& irltb lti« mtmstvim 
imiv)* 
^itn tiio fof»«tio» of ws 
OHO of the pffodt^ti of itio SoUnlit i^ no l^o i^ of 
CC3K:irttt)| i t m«m toasting to aoggoot tlt«t (00) oooia 
tw m pvmm0v of tuo ii»tfi %m%m i m w h staoo tiila m^posfttfl 
fofwiblo, 
jm iiidio«t«a ottiftiori llio Solialdt mm%im of onoloctHlw 
(OCXJDt tib^  fliI«o€llli| 
tmdMr SolMldt*« oottdltion* nid not otMHifo or«r to t ^ koto 
m m 
iloveiif«rt i t i s ptrtinant to ii«»tioii %Um% nom of tMi 
ifmpomrn {mix)t C^^I) ^^ COiiiiei) mm obuinnd tmm 
reiioUoQ of 
'iWll^l llftf® til© i f (OJ) lfll« 
in t&e fme forat ^rlmg ili« 0oiiff0 of ra««fioii» i% «li«r«« 
fiir«t appears tut ica^ alit&iti^d m &mk onlr 
mA of ttm rQ«otioa or ^ttrlog tit« up pro<i«<ttix«« 
In tli3 tigtit of i t iii r^a^oitalslo 
io motion tHiit tb© pi^eafiior of tit© i^ oto iaotnn (acif^ eottiia 
m liio latiio (Ci^SIt) vtiieti im^fgoos mmtSk ^otmiat 




.i I 0 
iGCKU> (GGIV*^ {mm 
fti© Setwiafc mot ion of otio|©«t*»a|4«^«it<«d"*©iie (Q&miS) 
fNui ©t»« ©«rrie« out ia tli© j^ mono© of o«ai©©iitr©t©d m&lphario 
83 
^f fUd Mmm® i c t t f l i i ) wim iitsomt 
of m i ^ tit stilptiiirlo ttcriA Cl»«Kiiifli£i9 •olir^iil) 
fiiiw mlif^ imtm iQW) with mm$ 0i tu^ 
mmmi^^* nmm ^t tli« i^tummm {GQl or ttoo lnotmi 
Co^in} mm ^M&im^ 
smrniM mmtim »£ lea) 
l» 0ip<3er tmt tfie vu l i t l ty tii« tlial tn^ 
(001 tNe m ptemnm^r of ttie iwto 
yin i&m&it wm to SiiM^li 0t»iilit.loaft i^fM^ m4 poiym 
mi0 i^iimim insoritifta ii» iiPtmttmPK 
CCOI) tn AUmpU (OC) tmm iWl) W «<ifa 
attiydrntioa ia ^Ittoiiol in tho fojuftUaa nf 
leftstf tsss* l itst^ lascHf m"*^  
( i pratuftf C4«#>t it 9rotoit« Jm 
Ca p»%mBf (a ^roKmit UU% 
{3 prototl»» i»18 M i l 
iod 0*84 (other mthyl proiotui)* 
iCGX%U) iCCl) (m) 
wiUi m M m m^M in 
mu gmm (oeix), (acz) ma (couh 
i & 
(CO) (ccix) (OCX) ( m m 
Tli« tOenUtf of tbe prQ^oitt (oaiX^CCXI) ttjiim 
Hi i i r m0p9m r^p^^M in I4t»imt«r»®^> propBfUM^ 
( I t stttt li« FOiiit«d out tumt ftfter tlio ooaplntioii i»f otijr 
ii»«tr»«s of tb«»« ooa|)Oiiiidiii dlagti «t al* {iul»iMii«<t tli@ir find* 
tiis«« Otir m n l t s «r« in oiiltr« nxrovneiil witu tb* 
tsotpt for ocNM v«rl«ttoii in fii« acp* «£ (C^X)* Vt Iiav* 
<W 6$ «• 
mrnmm et iit* obtiiiittd tlies fraoltiiaaA or|raf«l.tt»iittQii 
ttole ootaldi INI til* iwMoei f<»r tut ^lff«r«iioe in liid 
ISi® tmtm (ceiXit iii«p« 260® M«p» 
in i t s Ur* At Bmom^  SlSCNr (Ha)» tfostfo^ 
t$iO»« m i m mT^ x«« t^ttelruM 
Al^^rj^ilfiit MAitittft Hi C-^iSf 40O)« fti« amm^Wrn w^twm 
of guTtt »isiittl« S ( i « ? 
m of (J « 7 Bgi ootlapAwft to « 
0fi of n^Qh and 
i n ^ m h (otnor Minari si«aiiiii)« 
f t i £«t« sKilsoitlftr p«eUk «/• 413 
fH* tmUm iGGX)f m^p, m*^ * 
•tioiMia iit»torpti<i» Miprlwi ia tts «|>«otr«M at 334 
Its i«r* g w pttfOc* «t satOik (lia), ttrnm^ t«iiQ«i 
(!!iMSO<«c«c«c«o>« fit* it4iii*r» •s»«otnt« of (caicl siiaaiii 
«t 6 7»48»r disapptamtf on adtfttioa of n^o)* 
y m 1,5 Ss , C4«MI)t 3.8«MO (HCg,^ 3,03M t»04 
0»70 0«»S, 0«»0t 0.84 (otiior m»thy% •IftiiaioU fbo 
•tgniil* at 6 9*98 3«34 varo amtifiod oa t tmuim of 
Tho iiaaa apootroa of (OCX) gava solaeiitar ioa paalt at «/a 4ta 
#lkmr«<l Atisoriitiflni isiauttis® ixi tin at 
^Oiip i4« f m h l«r« ftp^otnia nmm sason 
I6f3«t wnt ima 
of c^oisl SAVH at (i/ « f !!»« 
m i»f 8«4t>r msoi^^tir&t^ m mmtiim M 
(tf « f iftt ftila to a m 
rnmUm of (ca*^ ^^  ma Gf'^}^ fim mms 
gmm m»lmuiBr i^it at a/* 42B i^gf^^^^^^l* 
i^mi? , nCiiatsMiflir-
30 
was oarriod otil t^ Slagte mmm %m 
f^imaUofi of tfott Mlmtmt 
Cc^^v) m tti« tola j^roduQt 0f t&a £| wm 
Itiarafota* aotiai^irea of totavast a<Mit>ara tM& vestalt n^tti 
tHa Baakaaaa mmrem§i^ mm% af aiavlnie i^ HQUVU 
(CXCIX) Cccjp?) 
« $7 «)> 
Cco)|^ Cf srrot«®, 
(CXCVflK 





m 0erll«r» *>m UmtrnB {UmiX} mB oisi^ 
^litaiiidd m imG of tlio ^jtoi^tu n^um 
•tiM^Hme (ce i i ) iMia mtd ^tHy^fAfl^n* 
/ 
t# nam n^rmttm nf tti« i^KQlZ} 
ttm %h& mU muHfBQii «f 
Qti«io0itiii«^«*otid (ecivi) ma mu of 
tm^'^B (ccmi). 
firon i t In pm^iht^ ®iiii«iif % 
p|ftu«l»|«i mthmUm for tli« fQ^jsatioa af (Ol^ ai^ i) iitm iQmfU}^ 
(CCI1),(CCXVI) and ^CCXVII). 
/ 
i t 19 Hiat in 
immfUl) m m inuwm&i^tm^ 
0 
( e cmi i ) 
(ISJICIIll 
a mtwmK 
( c c x m i ) 
S|«||<uir iccmi) m& ( o s m t ) tiii<^r mi&i^ eoadifioiia e«ii Iw 
•holm to i^jroaoo* {isamii} m& &w9wim iGmix> in tnn 
o{i0l««««3««ii«e«0a4i (€0X1) mum iyrtiraUoii «» f t rvt 
fltvp glvlitc ri»« lo ( c c m i ) or ( c a m i * ) ubioti 
tutft s i i f f m (S»iiydrftlio» to $ivm (ccxirii i) or B^ptmt 
(C0xyi2l*){ %n9 t m t w yptfoU* tti«ii roaoltoa atiovii 
for ttkc w»l<i o«t«kif««4l ommirnim of (cs}::vxx> 
iQQtti 




icsamti) 3f>m (cmix} 
Sim 
fHftt tm ockffi^ ound (aaivi i ) oar tK» tairolwA m m9 of 
iattnittdilfitet in tm (ioiiir«y»idii of imtUft QmiK) or (eciX 
OXCIX) In «ii 6iitfil|r««<| rtnottott Ho* hmn stiDsistilialtiS W 
oi>fl«rr«itoit tUftl ( o c m i j oa mtA ir««t««isf remMy fiirai»ii»d 
(CXCIX). 
iawixi m %f«at«tflt Wim noHittti 
Rstid* la t»«astta«/»alptiarl« aaiu j^rovi^d t{i« attftctaiii 
90 and aat i i» iGGXV}^ at Hy aartler varkara « 
i i ^ 
0 u 
imvLi) 
(CXCZK) to im m p M a i>f proi^oing te^nml 
iffotttrio GottpcitiiKKi smh m (ccic^i, (aoii) 
(€tC2DCS)» forwiliiti<»i of lii« Mtiit 7 m C^^SllJtl 
I 
I* mi^ port^d ^ itM flm i*r« op»«tr»ii 
til* ppaAmt m% 33a0tii 3|0{|ir Ci»l>« |67CI«ii tU^ nwT^ 
( ^mU ii*«tr« ap««tiftiii gmm ( i 
m m&U%im of o^ Of a « 3*8 
<3 pjrolooSf C4««IIj| luid sipittlliiKI m 
•aaiti^m of ma i r m iti« ftuiti^ilaitr of tn* woaifUd 
I t m t §rid»a$ tlitt tHe MB groopa In tii«ir fietntty fi&d m G^m^ 
frouplnt CoimQB^ ClliittCO iroii|>lo« U ia tji« »ol«oiil* *» 
m m m 
ill ttie ftimottix^ (oesii^)* sttutittiim* iocixl m4 {QCwa^ 
Hftirt 4 i^ mtoim to lti« vIolnitF et Slli nHor^ iM 
«itxti«ttir« {a^Wt l ike 3 t^r&tmB ia %m 
of M gwmp9^  On «itoli(iiig6 t&e 
f 
iGQm) m UM&ty to prodnois atiaifte^ 
«t £ Mill ootipart^ to ttie 48i«s oi»t8iii«4' irlin 
fi^motm (ooxis) i>&<»ati«« in t^t i^m&r mo 
m gfOfip v i l l li» s p l i t bf auottier in^t^^e 
&mB 9p6otrfiii of 4%lmtm {QQMZf a« wm 
gmrn tti0 icm pmm At sa/« 430 
tiomogciieit^ of tlie pm&mt (oe i i l l wm m^vm^ W 
using dlffi^r^t $yjit«isit m w M m nottjm 
etiroaa togf«ipti5r# 
(coxivit ii»i>t ms^ mm 
«il»tftla«d W ttnaia m t i w U i m mtlioii ( I^mox satOiif t>rt 
.ItOOih (M p^Olt), imorn etiT^ iummn$ £ iB m 
botli tli» i;»#ftks €lli^ {>*iur#<l oa rnmiUrn 
o«99t ittim wm%hy% grmpBh mm9 •pt^ timn of ttio 
dIoxiM (CCXIV) SAW molteulur lorn At m/m 430 
t m o m ^ tiy ingmmi ioa at m/» 4t8 iu^w)^ 4t4 { u ^ h 
mfm 419 (it«"Qn[)| t!i« lAtt«r two frft4««nt ion* ar* tri»i«a| of 
Tht aioxiac (CC3UV) ima ti««t«4 witii |>-*tolii«s«»uI,|»it€iir]i 
citloriAt im pfHdim th« roaettoa •ixt»r« «lloir«A to 
« 03 « 
stfOKl At m m for Z€ JDourst uaoe;! notlt tip ili« 
rBm%%m iiiirtiir« provided « 
i^mprnM til Ho fli» ditodjflfttd jr«ii<iltie4 imofiuiiiiiseii 
m Mmtug t^ tttttud m « ^oituiii nf tttii«aia% loilowea Hy 
ulatiim Willi mlvrnt t^pmrmUy at^iiiiiiasi 
oenurre i^ durtai ttee rta&lton period* t t m» pimrirnHf 
tbat tm 0ximm ^t «iitttrat«<l 9t»jroi<tttl Jtotim** m 
tm&tmmt w&lti i»*»i»tii«iie«tapti<wl> oblorid* In pfrlaim »ti£f«]r»i 
reftdy Huelwisaii rdiirrimi;9iiet)i^« IKia OXIM t0$s%m%99 mm 
mty la tut <»f (7(«f><<iiii0««iir«t«a k«t<»siiie0« wMoU 
im mr&r « ooinam of attmiaa s t i f f ^ ^ j k i m a 
reartangenfiiit* ai^lii® CCCl£tir} Heias a s a i u r A ^ 
ii«to]rl»9 wm tbofAford I t M y lo lUKt^ rgo BooiiM f^i 
mting tbo rttfti»ti«»i ooaaiiloiis 
and pyrKlliioK 
inili«iit«d liiAt 1% « Aoaotaetaai aioiicKSxln** Mont 
was tti« ««•« •p«otiHfli of ttio prodOQl v^ieh gavfii M0l»iital«ur ion 
4S0 (Cg^ H i^iH a^g)^  foiloiy»<i Iff •ig^uemt im 
pttnlcs at »/• «ill (1MI«), !•/• 414 emd m/m 413 
ttf 
lyi>lo«l of <Kclw»t • fHis lii#r«for« «i»{}««r» lo Im « of 
•«lootlv» to«j^«tloii proforaiiir « iioi^ rooouvo €3 ^ 
In otfaor rnorm tb* C6«oxliil(to gjrouj^  roiiaiiMKt titiiot|rl«f«d* 
I t i t «l»o poatibifi tiMi tbo <iito»yl«t« CcaJUUi) i« 
foraoa bat onoo tli« riof A usa owpiotiitd i« totmd ttio rime 8 
m 
i>xitt« tonylmto mtt^ra to oximiiio grmp mt flie 
cm* f u r l ^ r Oeeiciiiiuiis j?^arrafigo«i«iil. 
t^Ck 
(sexiv) ( c c m t ) 
icQim) 
(CCXXVl) 
airuofctir** fot tht aonolaottta ncmooxia* 
vitti tli» oOMpotitiim Q^^^HJ}^ could lue »ii<i«iitt(t, tar •JciiiiM«* 
^ ilft * 
( c a m i i —^ 
fno boiiogeaeity i»f jb»{i« ata^ was ittsitri4 
t^ is ^Ittrnmnt solvamt i»3r»«ent mid iitso' by e^lmm 
ottrematogrii^ liio vesdluflan* 
roffcRilatton of t&e iirodiiQtf ZIZ^ m 
ismmm { m % m h w (aessvt) wm l«r««l]r ^pm&mt 
Vm ep@#trfi{a of iXm i^ jroiititit x»«ti«i» at l>r» 
smow imu m^ ieaasbt t^B ea"*^ po^ i^r 
€5«ffOit ^toii ustti^tF orotui^  m"*^  (weiiii feo «i«<iliitt) 
mm asiimrotttljr matm^ ^^ ^^  ^^ e^bmfl «r<iti|»« 
tti9 ti«i3«r« p^GOtrifiB a sHai^ signal mt S ( I 
<llsii|ip0ared m mmHim of (t protoHf 
im eadliloxi of 3*iaio (3 
0»9a 0«@s COiSHie), (oiti«r ««ti)3rl ai i^aal* 
fh» 9traetam» (aOMMiih ma (caXKVi) ^ Mtl^loao 
fioxt to mi tV'^ Hip* M amm of tiieii §iemp 
oxo«pt (cCMtii)^ m •^u&or&mft «soli<m$o ttio »l«fi«l 4Rf S 
WM MOdlflOd lioi i ts Htttllplioltr ittdilOAtOd tuot llii» 
«iU«oofil to iaio$h«r Kotbrlofia groups ttSCU^Q&g^ grmiflag 
It pmoiit in tik« moIoouIo* fiii* roqfiiirwaiml fti falf l l lod br 
Iho fftruotttro (CCXXIIS) oitir* fturinor aupport liM a»»*r« 
«p«etniai of (ccmxi) wm» empmma vitb ttiftt of 
m m m 
{hKXlV} i^ert in iUtt 
Molitplioiir of ttgnfit tM»fari» m€ a tUr limrnrim 
mmUmgtt mm m%m$ 
imun 
m nxtaiiiioa iit 
tiio ustiftl fi&afi0r« corr0«poii4iiig ^oxim^ ^^mtmy^ 
br C»«c3fi>, m$w (3 » s^c^it 
^•a (t ^ratfHii nil itio«« attftpp^ai^a on addiiliHi of 
Tii« iiioarliii (cajpcvix) »«• fr»fti«<t witii p^ t^oiuanwauiptionyl 
otaort^v in i>yri<iiii« and tii« rviiolloii wixitix^ mtm up in 
ttm iisaal mam*r» 7ti« f««uli«iil (ccmJl^t vitbout 
prior purSfiiiatl0ii| ««« distalved in o^lorofom «ii<l i^lowta to 
m « mlvim (»f nltxttl^ a followed elulioii w i^ diffojmitli 
8a«»<l|(nioH3«4iitrile (OCJtiSifJtll), & pro4tiot of aeeond order Oeolm^ 
mmtrm&mmtit* 
imum) l a c m x ) 
(XXVII) ( a a m ) 
nm 
E 
( I ) 
• 03 « 
foiwitaliQit of ttitt ^rmmt m (<^JPCfiit)f vrnimr tuim tm 
iautturf 
t» tiaf^d ttj^iiii Hit l u wsm» speotmsi 
gm» m »oi«0«itar im pmU a t » / • 438 {C^n^li^O^U 
ft{i4ietruii dt 3390i>r SS^ Oa (as.^)* iflOs (itoaftMiiirl 
troii^lf i^iaosli i^mh ^/mm ft*iii«n «f>®<itr*i® 
si^mtn S<l*4tir (m Additiois of a^ Qt «t 
eolle^sei! aliftrD (diouUltls {S « t? IlSf i aosHlet ^ 
fills la irll^ tiio 
firtiotur* (cexmit^ ma not «itii (casi^xK it» tuo <»f 
«ft»r ^mmjtim mshms^* i n ^ f&r igdtl]||ri»iio 
0rofc<mt utmta Ir lplet <iotii»lot of 4mh%mu wiiii sma i t r 
J y«itiot f a»* 
aiiis ti^ tetirtitt <if nal^outAir ton i^alc 
fti «/• 42ft f<iiM«tioii 0f tiilrllAit of e<MU3ioi 
oeoiirr«»e* «li«ii iii« exluiiid $rmp ta m fullir flitbsii*^ 
««rl»«ii o«iitir«« For «ai«t»9let 
oxtiKi (Idtri) ma oiriMo |>rmil#il lti« 
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« 13 tJ 
4 « 4 
4 4 i ^ 
Hi --liit 0 
^ H t l 
* Wt 
iig 
i % s 
m m ^ 
btBCaSBZQH 
B^mtml p&petm il«<iliiig wilii paritold oxidatioa of s t e r o i M 
tia(f6 roisiiiitlir* ibiMie inoluded •atural«4 
with eiislEHm^ ftmeiioit iooaied nt ^itt^rmt potiUoaa and 
uasftturftte^ l^ toai^ Sy ipeoliKltjr pdrtftlning iriitgs A «iid A 
hm0 Iron r««o%loit3| mituro coa^osiitiott 
of |)radii«f# Iftrgotr vi^ on tim mi^imt tiitody i t s ooaoeittrii"* 
tloot oatmirst mA tli« roaolioii pox'iodw 
morlc fron oar li^oratoiy iosorilt>o<l tii* ^orl^ Attsoio 





( c m i ) I 
0 
( o i m i i l 
to emtim&Um of tii© mm 
im<i (CieVItl) otioltst (cc) fiNire ft® 
(CXOTll) (00) as tia^»frftt9s wm W tiwtr 
AOn^aiaiMtllj^ Urn at tome loioirvsUiig rdstiltii* 
(sis,f n i l 
ma mtom ( c i c f i i i^ , m^p^ {m* asa, 
ifitii (S»8 iwniimonl) and p-otaludu^ *^ 
•ulpnoatd (<w ^ t e r tt«iial mieu oi^  
of tm rmwUm iii»tar«| fiy e o l w ehnsmtftgrn^^by wmt 
•IItoft ft «ryfttftUiii« ^m^mm^ ihrnai^mmm w 
tss^ mm otitfttfiftd «• tUft S^or iu» Hfti^ ii oUaunKilftr&ftftd 
th* t»a»tft of 4t» ftptetral prop^rlift^ ftitd ofieaiool %r«ii(ifofiMti<m*» 
nift ootiiroiuia» oorir«fttly foir 
m 
md m i * ooapo«itioit ma 6ttliiliuttiiifc«4 fei^ Am wmm ^{teiifftm 
(il'*' 4331 C^H^^O^K ftie od^ltltm ^t $ nlowi df msfgm oiMt a 
•tcHiMi of ft^dii^ifiii iiK!lQat#d m» mmUm hm 
nmfrnw^HlMm^ BmmrtH itfuoturtg 
wiil) tt&n ei^DAitiDii aasi be propfMNi^  Mtth 
oatt logimsUr tHi d«iri¥#it i^m «tie mH t^m 
9km giitm mm icQxui ^ camxfi i i ) . 
icmuu} 
( c c m i i i ) 
X - J L 
CO 0 




{ccxicxi) itf H (ccmv^) CO o 
Cccmxx) fl» CS3(€0XXXV1) 0 CO 
{QGKXXVll) (ccmvili) 
m JL09 
tilt oottpCMtiMl (OOSSSlCt) An ii» i«rf tpeolruo licKids mi 
MOm d4oa«;»imit}fi m&Qv Ccq^li mniB 
taiOtt ftwa I0ao« m*^ ttm ii»ir« viHi^tnitt 
t m mmtpt im linafliaa at BBQm ile^' 6 3«f) v/bioU mpp^rM 
9f m oC eawtums^  ^hrmQptam in tim 
piPG^U niliQir KtfuottirQ bftvitig m 
dlirottepltm I® i&C%%M%l}m fiif» »peotirtiii giam i^igaola 
i% &wQtmt s m 9 iisi (a pr^tmm^ 
<»i of (§)» 3«fa (a protonai 
s»4m (a aoa i»i3 a*t 
m^ Culiier mel^I algiiidip)* of m vtmrt&ii 
pr^t^ ttt 8 sletirlir «itiow0«l i t to %>6 a p ««i»rotiMi lo « iiftri;^^! 
g m p et ia iGQtm) {ca&UtlU of « earticxj^i 
fiittiiii^ la imxMXii ms imm^g^ m^ntmtimH^ hy its r^iwir 
^mvmmim to %im mtmspm^in^ mthfl (caiMm m 
ii«tti vitit di«soM«tti«iie» fti* ti«n»rft •pmtmm <if tbe Mitlijrl 
iQGKtXtX) ft mmwp titiisltt Qt iftt<iiifa6l»g for 3 protmui 
ana t» a»«rilial»l« to tatar aattijri groap (OOOUg^ )^  
fHa aaaa ap«oi»i» of the OMpmmd {Qumxt> soloaolar 
ton peale at a/a 433 folloaaH t>y ot^or aaliaiit fragaant 
ion pai^t at «/« 4tT <iMfa)» «/a 4i4 404 
a/« 388 a/a 884 414 - GO)f «/« diQ, »/# 289, 
«/a 34tt «/a 103, a/a a/a 148, «/a ise (Naia paaic^  and loaar 
aaaa paalw* 
iot 
fDa lm» nt «/« (C^ E^ O^^ ) atij^ i^ orlt tuo »txiaot«tr« 
ttio^li lOit* lAso fimppofft to liia 
torn)* 
mm* ap«)iitjm <if soiNiirQl ooi^oiiiiiis of 
C^CSOb) In mti,m mm rnmmim^tA ia 
m 
in |ti» fomfttioa ftf a mrw {»r(Mala«iili fragitfttt m/9 ttii 
ifiiieli m i i l t s iwm MoLnffer^ mtn^wmammt iiiiro|vi»g S-Heto 
fuaelioa hiki «ii «{ipr(»pri«t«» Y^At&t^m a l a i i iiii<&/c@« Ai^ ptr^ft 
iti» tf^imn^Mm 1110 «<}iip»tiiiti iCGmXi^i ^Houta 
g m II prminmi^ t p^m &t m/m 13d »Umm In iio&iiiBM t% 
« l io 
-> 0 
ii/e tae 
ildwmrt f^eJi^ r iwr® m^ ^ng^atltiie witu ttwi 
iitfii«ittr« Caaum?) trnt iiigi>oiiii'# me 






m/* tm (c^Oto^a^ 
ripm %m foxngoing Mmmnimt rmomi&Ki 
emimu^D^^l^^Usi ftoid fUd t&xm%im of (C0:£Kja) 




fliw mMltim 4>f Wi^ i^pmimtimi tmm tlie ifwur vino aa^Qf^ 
rntmmm* iQKCfttt QGM^sitm It i# to iMmHoii 
ttit9 9tag* ii^ ftf %ii« Aimmi^ iittMU vtien suiye^ttd to •^rtiiNimiilo 
fiNMiiiitAi gm «ii« (at«j;irili) «a<t ttie mm»pm4tMe, 
illet (Ol«xzs>| no m m w M 
ihX%W ( e L m i i ) (iitsXlX) 
* uu 
f i ! • Kortti ii0l(i%&iig o$ii ilmt tue mggm $immwu,m in 
wm sr^t^ iHi ill ^ nfiiifxmftd {uuit} mmm as 
amk m i^Ml}^* 
ihUlt) 
i^ta eti<}f«tor« iNtt %mm m m &wi4mm in of lti# 
nicratoiT of » vlassriie flimj^ In e(»aipfliri»(ai 
n ircmpt tiKMtgit A 8ii>r9 ttnAirilr i^ftrlxjii 
ftlgrttt«i tn to « v inyl to groiii^* tti« forwitidfi of 
iccxxxi) Most ii«v« via «it# Aiiiitf»*<il««t Cccjouii), %tm 
l fttt«r t>«liii foiwtd m r«9iilt of tut i i igr*tioii at m m^flm* 
group (]ij|07> In pr«lfii^iii>& to e viajr i lo grmip« 
• 143 ^  
(cc), m^ ps {m^ s^ i 
wm with aeld (4 eQUlviftoal) ana p^ 
toltt«ii@i{ii^ii£« i m mMjmi}* iinnftl woiH up of ttt« 
iiilJitttffit folio««4 l^ y Qt^ imm obcosaloirai^tirf prwidoa 
mM$mi>Umiy, ni0 pr&mmt* mm fomiii to t>« 
iM$!!«»• t«f t) fiii«|^ttd mmmmUf for ^^ ^^^ emsposiUm 
wm* eori^Uotmt&a ity mt m m •pootms wtiioii guv* iiel«Qixl«r im 
iMAtE mt m/^ %m ^^ iitMip<i»iti.<}is i t «via*iit 
tlMt % of im$m hm^ hmn rn^m^ mrim rwaotioii* 
t«r« iip«etrtiit of tlt« «iiNi|>o»a€ Iiihic!* mt ifasng H$Om§ 
iiiOm^ m4 I^ SOt ott*^ * fHo •peotruat wm found to f««itai^ 
la tlio rtftoii aoowseoxuii tints tbo alDstaoe of an 
OArDomrl ottromopuoro ia tii« aolotfilot fn* ii«s«r« 
•pootftt* gtsw mt {% it 
jr « IS litt), a«3d ( I pfotoiii J • 15 fi»}» %tm imttn^ two «il«EitI« 
ar» itforilNilil* to a aoMo^nivnloat proiont of m t»o|«tiMl 
* xu • 
Utmpt m •umum mnUm^t m ^ Mi (cicMie), 40i3«Mi»|, 
m4 mmgi tsi^MBh mmml •ttvetitFiMf (emits 
mmm} ^m^murn^ ^m ^mpmiUm 




an ttMi Imfit »f »pmttr§li pwnn^erUmB^ ntvtittitrws 
of «» inolftlta $rmp to m ow^mi^ immUm 
* m ^ 
{CQMtl^  ae^Giiiri) 9hm tiin pm»mm of m etm^m emttm^ ^oiini* 
Mt in* i«r# 4»f III* n^ tmSloatAim 
th* ftr<Hipliif I f 911011 « gfmp mm «ite «oiil4 
• u t m g tti# m&im tM**^  fer 
n stroag t m i tt93 mi*^ «iiiiii(it wmmMea iiit 
Stm^ntriiii icmtn ^ mmnh sammg bm^B i m ami 
i f l i r e <ilits«ir¥<id witb taili3r^ l.a<i« (fsiie mtt mtmn. 
••aiittffA ttoHjriifi^d)*^* imt aatiritridtt C c m v i i ) 
mm mmmeMf derii^d timm ilte fteoiir<l&fii| 





0 « 0 
(CCXI^ lX) 
(caxbvxx) 
• i id * 
sQelt «s (oasLIl) tiiidiir Bservr^fillii^r 
(«ntti^ <lr«»it ^oiidiltloiit) tilcoly Ut pt^^ma eorww*^  
pm^im wmyeipiats «• uimmmwf rnmyM^ 
•Ifttoini^ C&aiauytl) i t «il»o utMipAttH* wilii tli* upacitriil 
of tte fiii<l0f' for i t 
itcil iKmloln m lsol«ttt<l 11011^ grosip m ^mrbm^t 
tmetimrn ^ iftrttonii* stusesam iOCli) m& alio fMI 
to it««i til* •peetiral of tti« i^mpmutdt 
V i f 
st%ra%M, 3Mm0temme»9 nmh m ieQhll} i|lir« ttrfrnt 
in thfir i*r* •j^aetr* An tli« rvgloiMi iSOa luia niQ m • i 
(ccui ) it» tf 
• ttf • 
YBI O^DTTAS HIIXMI* M% T&M UNA MT EM^^  
e f ^ siiimt id iu iaca^ii) a«»«r« nDseti^ 
ffai^l e<mi>ltisg its) AU^  «{}j»«iMr«i! at 
SOI10 ikt emmmm^ to i^c^U) wllte dtffei^iil tma^imM, 
grmpB mt Otf gave si«fi*r» nipM^a tQt m s'instelk {1% nay 
011I titat oarlHsitj^ gft^up ttm^ i n 
l t» •i^««itraai Atoout t f t s 
iswiitg mtm&'^mm^ iQQWktu ^ QQmnih 
i C W ) vill i tfte oouiiofiii^ ^ ^^ 
0ftrr«ot f0fiita«ttm f<»r Hie doiij^ oaii^ i 
ilS^ is itarmwid €lo«tt« moping in vioir ili# ibsu! 
ApMlffil of c»e«taii<m«t muaXk m (361*11) itn mwi*^  
irftliir««f iimt «ifir pmpm0 m iMci«log<m» •iatofure m^h m iCGkUiJt 
nr (aOilV) C l«f itaUireir i losl i i i ftt ia m 9M«isimtm« A t i ^ t t u m ) 
for tti* oottpaiiadi m^ p* 
V t r 
(COtiftI) (aoi*xv) 
« i t s • 
ltk« r l i i i 0 {»ttrt of (ccatixi) or ai^ i»« tr»g«rd»d d^ifiirM 
tmm til* tm^tmme m^ tmW trnd i i in te 
fiilii«fi of Ifd^ iHsd 9ZQ to tiil« of ifoo nolooulo* 
im olfootum iCGUlll) m^ ii|»o tiav« m 
ttoilij^m grottp to o oart»oAyl ftiootioii$ IImi otmt 
•Ifuotitros <ioii»i^ ro<s imueii Hits* 
tsotiii «f]nio«ur«t» tm iitoscm tvo 
rn^mrttm io e enr^aiifl Smmtim 
aai ft&o oifEtal for Oi (nofti^eaol {iroloa» la oonionMl 
mt IIII4 iroi^ iofgo gmtlnat ooiii>iiiis 
CtJI Ms) l)ttt 11000 mt aooossarUjr Hi&lr 
ItrotoiiiNi In « ring to m T i^mymtm • 
notloriifmo |»rotim9 mmt to « eearhmft gwmp ustifillf gliro 
oIl^olK lit yofloii S Ute ooi^ otmilo of the 
(OHftll) Qtm oliiiolo for aotttjfioBo i^ rolons a^oooiit to o o«rlMm3^  
grmp In %h$ i)i»|||itt)Oiii1ioo<i of mid titlo Mir Aitribntoa 
to tiio lofliteiieo of •dftltlooiOl oxyion presofit in tuo noloetilo mt 
•A •ppfprimH pooltloa. 
OAO 
(03(1.111) (CSUV) 
w «ii«l<»gr vtin iQmiU) m4 icmth it is fmmMe to 
•il«g«»l thB% ttl« C4 »9«>l|t«iM i n {KtGUlW m (OCI^Iir) 
tit log 111 flfi laltr ot OKrig«it» or c»x|r§«ii«Niiia«o«rl»o |^ fmii}|iciii«i 
iHmg 0 ap&ttftr dcMiiifi^ ia ftt Ss»0t m^ 
liitt« il9«Miiniilite dlstlnguistioiS otKl seperAtod trm 
liftfii^fiiiA •igitiA^t siiUkai (t s»mim) #ati 
C!f« i^ro«(m« m ifidletttAd ••flttry •iiiiftl® iit »fmm &i tli« 
ooi^ imAdt of tlm Ijfp* iCQUll) urimout splitttiis^^^* It 
wmt ^ ttmt UMI l«r* npiit^ lniia ot in® 
m t fthdw iti« prgiitaoe of m aoulile lioiid 
mid tl^eiwfiirv fljpnl at S oiumdt ^ assign^a t& » irlarllo 
Iiro%ofi« fUt ii^pomai of signal for ato^lii* 
{^ rotoos la tim foglon S 
a 
Hi* MISS spsiitftw of tbe ^mp^m t^ aolooolar 
ion psftii mt m/m 4 3 0 followsd hy otiior s a l i ^ t ivi^nmt 
Ion ^ssks mt n/o 418 (U«Gll3)f u/% 4ia <11-41^ 0), 4C»a 
m/9 3M t>sss po«li)> «/• 37i, »/• 3Sf» m/% a«|» «/• a4a» 
34?| «/• a4S» Ift/o l a a t i t s , i ^ s IM* « / s m/% S4ft 
• iao -
•/• ISSf t36| ii/« tat aa«t Ifiiror mm* p^tm^ 
Hid tut* twm t&e iiH} 9t 
(C0IUXII) or Ceoiitif) in ana ecat tie mhwrn to dieiiur m^&vA^  
ittg Beh»m& aa (P&f n$m$gnUmf stnioiiir* (OClilil) nm l»e«ii 
-co, SL^ 
• # 
(COiiltl*) 0a/0 300 
A l>r«f«r«iiti«l In imwour of eitiivr tUt •truotitre 
( o a i t l ) or (cai*Iir) « i | | ibo I^rosataro At tiii» ti^g* of 
f«ttoii| i^ muiH C^aitXli:) i« «ui«<i for ii.lt»t»i« 
iloa 
iommUm of icCEUSlI) or (caiiiV) frtui ftlio otartiiig 
icttois* (CC> eoa Iw irloii«liio4( ia two $»009lt>l« wngrs (3oli«wi» 30 
•aiS 34)* 
Aeoorctlnf to S«tiMi« 33t o«|rg«ii tafortioa hm I f m oliowa 
* i2l • 
to oeottr In Qms^tHfUilg^it fusliioii M m m c9«ca fiiriim ri«« to 
tii0 tool l«et<iii« inlbtfWi^tAtf COCI*VX>i tuo l«tt«r ttion wmt^ itg&M 
mtitimUm^ oi^oxlilftUoat m^ h$ram%y9U to givo ttio int«m«<SI«t« 
icc(iirtl>« 7li« c t a ^ d m f l group in (ca(*?ll) io oltftatoa 
for latrttmolootitar naotoo^fettllo ft(t<llttoii io<ni|tti«to) to 
doiiwit iMma i^tTlug ovoaiitiillr Ccei^lll). 
icm^Vi) 
I . ^gO 
O^-T'^ -OB 
(ccbvii) 
* taa • 
Alikvnfttiirtljrf m ox t^auioiio liii0fitedt«l« (aeiiVliI) ««r 
)}» f o m i l f l r » l i9llmm& W ^f^r^Hllisi&it glir« 
( c a m ) <ir iCQhm* 
mMm%AM 
C60i«?III) Ccat«tix) 
rg'om meUmlBU^ i t rensioiialil^ to give 
Qllgtii tbti strtiofufv (C0i#tlj:> i a r^imioa to 
(OCCflvy CSohMio a3>* ^6<ir<lliii m i t i» rti^on* 
te tlmt tiao ttlgrftticnt of ii lilftlily siilistlttttiMl 
oartKm (G9> mji^  «e<Kir in pifefereiio* t<» Cd to give 
fti« otb^r of ttktt re«otl<Hi» m*^ * amAyttd 
oormttr for C^ tt^ jjiO^ and llil* ooMpositlon by 
Its •ptotrtiB (M^  W t eottpotition O^ U^^ O^^  
• i M « 
^l^ljpftug tti« aiyuaoa^ m mawmm^ im thm emm oi 
tbo amprnm^t ttwi* ni^ ^ «ii« utrtiotar* {QChW^ 
•Itumtgli taoiivrio striKitiin (GQW a««<t not 110 
IguoreHf 
fli« i^ lr^t prodiidt «if tUft r««0til<Hit m»p* 
iiiiid«iittfAtit owing t0 gitiiitfiljr at Iiiitt4» 
Attlioacli til* tor flt« j^raaaetSy 
laft^ aal (CCiblll) and {QHhW m^ootiirvly 
not uii«(iulvoo«ll3r MtaHlisiiaiS by rmtmtta$ tbvai known 
otMipottiids, Itifti' mn quiit rtMonvlit* <m tti« bMi* of «vics»ao* 
«iigi««t9<l ttdditimi of 3 of io tii« •turtliig 
tc«t9a« flitt i«r« spMirtui of %lm oiMp^iit »iioi«d 
mam at tfds** tt39«t tac^f turn ma m"-^ mii ice 
it«v« •p#olfvui tike Ccc{«ixi)f mm of my mmtmm in. ttio 
mgim in ^eau msiootof tuia empemA r«a«iat»i«<i 
aiFOQgld^  ^m imtsttt)^ ma »troiii «itii m*^ 
9tsgg«»t«a pros^oe of mute^mum mioi^ in oiMi^ oiiiia 
Bto iivflNr* irpeotraffi of %lie eoii|»otiit«s gave iiisniil« S S»69 
Ct r^olem f^ 4«4t (a profon^t « 0,3a (t protoii» Jm$a sm}^  
( i iproioiif if « ts hsM tbo 1*11 tor two art «aorlt»abio 
to noao^ulYoloiit proton* of m i«o|ftt«4 •oinyloao grois^ > AB a^mum 
ooatorod at S i^ ^s ^tto 0«9d mKi a«aa 
(ottior sotli^ $iirotoii«)» flio ao«fi opeotata of tuo oom o^im t^ 
193^  cai^ notoo^tar iosi o^oie at u/o 449 followia lir 
otnor aaiioiit ffapieot ioa {»oali» at a/9 43i (iH^u^h ^/a 4as 
a/a 4ia (iMO), a/a 403 m/a dd6t a/a 3^ f$» 
a/a a/a 031, a/a 3i3» a/a 303» a/a a74» a/a 247« a/a 16» 
aii<i loaar aaaa paanta* 
fba olooa olai loritf ttatiiaaii tlio apootrai pro|iartioa of 
ttia ooapoottdof mi$ (G&Ltlt) •itggaataa otroiic; atruoturai 
ratoalilaiiea bolwaaii itia two* ttm aiigut aomfiald anif l of tfto 
taolatatf aatfiytotio {irotoa* aignait ia ttio ooapoima» a»|t» 




IN mms &i Bmrnt^H, f«mma ma 
C£«ti»»te«»| MeBigtug to tm serios 
/ " C a m v i , c a m ^ s i i {umih {hwmnih C^m^ti* 
i o ^ m i i t ) mni (Ot i imfi j r* m» sj^tm of 
mm mm ewi^j^t^ii^tis ispr tut of a 
«t fHiiiili ims of in* 
«tiii!i |i«»fMMi i^nh&m ^ o l ^ r HaiKlf 
s {9eUm99 f ma B} m^ tMm ci i f l*r« i it i*tfr 
tti««t f»m tut «orfft»pi>iiaiiii tii«iv mwiwm^ 
W i f 
(ci^mfi) I t en 




C « f i i t | 
im0imut) tt^m^ n^fii 
lis of iilifiv« iN>ftt tii« «««« 
4Mii««ftt«»il««i« (aoiPt^  Hftftft im n^ tiwaliMia* fii« mm^m m 9mm 
«F III* T R I ^ ^ T IMM TT«T» M M AELTTFULATD IBST 
««•• «tiMittrMM>iii m9 iniii«ft«4 aecttmaJiaii l a 
iMiir* UMa »ttpp9irUA ^ mpropHmtt |IINIIC*« 
(CCIV) Coeiii) (GOU) 
• i3f » 
iCKSX) Coasx) 
fli# mi** »pmtmm i> M»l«0£ili.r %m 
pmit ftt iilims viiti oiifttir Be^imt tm 
m% m9 C» s^ii>f m/% m^ {vMm}^ n/* afo 
m^mh «/« imhmh m/^ ^^ 
at4 «/# m/* m« mfm m 
(iMi^ t t 1114 immw mm9 p^ tOm^  HID of «IMI 
fr«giii»iii Um ii««ii utiom m m&m ns^iifiittg to 
%mmm gumi h^m rnxm^ MwmimmtMm 
mm •ftno* tlw mm^ mp«0%m ti^stmpHmU 
hmi^  not iHwit •xaftiMidt Siwit of lii« tirwioc 
^ 0f 0i€Mi« hm iwiiii 9 1 ^ no 













Relat ive I n t e n s i t y 
...-• r*' 









ro ro U1 
O -o — •Nl VI X X 
fo •• 
lorn 
1 . . 
iM) 
m 
of m d m ^mi^ ^ 4m lo tsm rmtwmi 
nf ecj ®r Imtli^* mii liMif«f<tire, t>oWi pGiiiilii|iU«» 






A ptmwmm^ jpsafc At omifim tn* 
ttmBUtm Mwm m/m t0 m* mmw^ $M ^ mBmm 0f •o«tt* 
mtm mmnrmm% m iim imgpmti% tm i% not 
poatllM t^ Miilgii %m of mm9 ZB ca m^ 
m/m 329 
ff/fl, J^f „„(ff/f nff uff/f j a t t l l 
Hit* mm Imi eittior irm Hi* Ion 
«/« 329 w QAt iiyAitiita neiiit CHT dironUr i9m m/* 
am tfei« S7 IMHI* ttlli«« A i>«iai At 
•iEi|»port» in* l««t«r irmffiMrMtioii* mmymr^ Hotn tn* 
t i m iMi«ii •nwm M«w« 
«£t „llll„ii/f, J I M I 
» m * 









fli* ff4i|p*ii« tm 11/0 aoo J^j^r^scmts 
tot» #f i^ialici ) ' f w ii#|#iiiitttr loit iia^ 
mmnsM 
W l f 
C c c i r ) CI) 
«/• 0CMI 
* gm ^ 
imemnt i^m mfm tm* m/m tm ClMit# pi»m} m^m/^ tu mm 
mw Dtoftittdisl In Hi* »{i»etrti« <it m» lueHiai {mif }^ 
fQWimttm B^mt tn imwvfliv^ wwi^ emplmt mtmbmiMm m ^ t m U m U t 








C^ ^^ ^MO) 
* tas * 
mm wmw ni ^ imtm i) nnv* 
sifleotilitr l<iit psioi n/* m t^llmm^ w • 
frepMiat ttm |H»idi»s ttf* «tMi«ry»<l at «/• ^ t (•/« «/« 
Cm/tt »/« im/^ msb^zh i^o «/« i<iai 
l ^ t iMf tatf n^t tm9 a^n WKS mm* 
i i ) 
m/% mu 
flit «««ioB for lit* •i»<»iit iat«iiiiitjf fMr«iK ini 
to tti* vtctiiiity ef ^m i^m^ W 
fAAienil* l l i is ^mMt^rmttm im lijr * 
prmioaiioftf aHit«it«l»|» ^••k to in* r^glm 

....^ ii/^ ... » as) fUe iommUm of tsm fr«««eiii 
im m/i^ li«at !)« eai^lalacd W t&e loan of m »oloctttt of 
m Hwm t!i« im Aoiioriliiis to tkm motrnm iivoa 
(SotK^ ao &BU 
) (n) (II> ) 
a/« ssACOjjgtt^ oM) 
m/wf.,.340 me jfrofttistti t<»i i^ /o 340 U 
with tut los» of & Mtolc i^a* of Itotwio ttona 43> fro» 
th« tmtiamt toa a30 uliieli oan be otioiMi to artvo aoooir<Siii£ 
to ti)« foilowiog «ob«ii« (JetioK* 
«/• 340 
(J ' ) 
- m 





( I ) 
«/• toe 
< — > 
r -« •ftOi 
189 * 
s ^ u a a i ^ ^ f i E s i 
33a m/0 120 
fti« immwin tmtmm (oetJOCfig* a) {mxH^H* 4) 
iwre 0M«iti6a hy tfei* Soimiai; of 
Aimm (OC)* fti« »iraoi«re» of tlie two ttistwis s^ imi 
••tftbl I«ii0<s tiy uttier sptetfi^ »»tti<»a» ( i # r « i 
A of tite «!«•» spttotra of tit«» two ims of imorowtf 
1>«eAiiio of tlio vorr oto»o sensetar^l iKktYoon ilto 
tm* fHoIr sft*« Mpmtm mr* «l«o«t i<ten«io«t oiroopt for « 
fov fragaimt iott poaico vliieli vtro of lUngiioittiQ ii^ortoaoo in 
aiffomtifttifis tuo iwo« 
« im » 
th% «««» ic&ix) »0l«eiii<ir i m p^m at 
«/« 4ia ^^jif^i^^aHi^ii* wttn a i«it«iti»« i^ eiiii at »/« 
(li^iSt otu«r miimt ions «r« at 
• / • s i i «/» («/« 
n/o m§ iu^&h a/* m/m m^ m/9 ata* •/« 
»/• Mtt td^i •/« a/a taSf tt/e 
0 
md lovor P««k«* g«fieGitj» of of •ail&oi 
ff^^iitiit tons la tliovft tmlow 40*^ 11 
mmtAM. 
iwtx*) 









1 52(CQHioN02) ISKCgHgNOg) 
fti9 f«di mrnt mw fimplicit mt^m^ w tut %m9 
if^ 4ilii4il wdtt is^ a i «fio«ii 
^lijtil mmm tm » mjtw iai^one 
pmL* In me i^mbrla laotttei CCQUXM t^d) pem Is m% m 
in lilts <!«»« nttrof^ ia mi oiitistoii 
fiir m^mmm el i l i id ali«iire« «irons iSMitastiiM« 
i s m^ Ftgi^m giti|i|»9rt« 1III« t r m i t i m i W a tm 
In m>» mnm i ^ i t h 








n/f m (fr-e ja4> 
<4i 




jl/it m i t rnummm w & 
till* Ion mtiBm w of 43 iKiuiii m i t 
iUft tt&iftDiiisr tm imd m mtk&m to tM!i tiimm^ W ^ 




tmUm (OCI) ma tiiei^foret i t Aa r»a89iMii&l& m <l«4ito« tbui 
ring u I s tinr«>lir«d In t&r»m%im af ti»« i^n 3fa« 
m/t^ m» Cm^ ^^ I fno im mf% It aUttmtiwm for 
ftUt lnoiMi (cciir) tloot tlie Itostrle Iiiotiiii doet not 
tHiMr tut of tblt ip««it| latltftft a pt«lc add w9m 
n^mrw^ In tH* tptiilrait of (aaiCU ftit fr««»ocii Soil ti/d 
dAii l»t tHomi to iirlte ttooorilliLi to ttit foitovliii utoiiaiiita 




4|ltf«fttiir«lri tn* firaiiiitiit l&fi tt/« 3S8 Migr ti« •Holm to 
in tilt «iiiiii«r givm CSotitat Xa tht «l>ttito« of 
of «ppro{>rliilt <Stiit«r«kl«« of C&0I3E:> fi 
tioit ti»t««ta lilt t«o pMtibi l i t i t t i t tfiffi«ttlt to ototiila. 
i V i T 
ass 
« 144 
Yft« ttMir» to ttiomcif for ^ fofnAtiam 
m iti« tm mn mu 















«/• U i (CfBgiie,) 








l / f i n ( g r - g t o ^ 
I M w IM vtioiiii to «rlii« «coor«itig to tUtt follovinn 
• A 
• V i i , — 
m% Bm im^mh ^^ «/« (ii«*>ad)# 
•i/« m& iii«4t)« »/• m t IH/« M f m&§ 
m/» ar4» «/« i s i f m/^ «/• nas* iUp 
itdf «/• iSta unit tdwir 
fofniitiiiii of fr«imtiiii toia p»aim at/* 
m an In tik« of CcsC£x;« f)i« m/% 3»8 
Cli»ii) l« laitiittt wi &t In l^o of 
«i/o 3i i l» tilt liMtt ptMHc {Brnmrn 43)» 
Relative Intensity 
to ^ Oi CO 





i | | - 1 2 4 ( C / H i oNO) 
CD-O 
153 Ol IV) 
„ " n • I O) 
"< "81 , 
' Ac J V 
7 
U) z o: 
w o ro 







» u» ^ 
ftnn ummn^ ^fm upmiiit^ for mm imtm (cox) 
m6 me^  ^  mmH « nf vitli ttia Itmriot 
lm%m {QQlXit f ^ t^m^Mm ai tuit im P99k t^ tfti^m 




fUft otHvr impoHmt {Wftkt wHioti o|»»«nr*<l In tii« 
of imxi mt «r« in «p«eira« imixi 
am tli<M« «/• 931 Miit «/« 8T4« fluijr iMiro yet to h* ii«eoiafltt«<l 
for« 
itiA of tfit* mimtrn W u x H ^ g * s ) Savo 
!£»» »iil«<siiliir iim j^ tiilt ikl «/• 4ad (^ sfKl^ Q^^^ )^ aicfitts vttti Otneir 
impf^rtmt rri^tsiit lim fitaiKA m/m ii/« (M-aSft 
m and/or mB { ^ u h m/e asf (iiHi3>» »/« 
!§/« »/« ^ i t Hi/« 34§» «/• 
m/% dtf f i/« l^f t t44» «/« ^^ ^ toi^r 
f^ iQ f o i m t l ^ of l«iporli»it fjfftfii^fit Ickii pttidta mti^a^* 
ttcr^oraiiii t^itme glir«fi t»9l9w (aoiM K^tdii * 
et/a .^ C^ ia mis fragiwxii Icati m mo td toss aa frets Uiil^ 
l>li« rtx^s A And & moS nair iAso iii@|ti«l9 tm ins® <»|ii|r|®ii<i 
m0lmn%m imm ti^, 
/ 
B n 
( c o m O 










Relat ive Intensity ^ 
fv> cn 00 o 
























« i S i « 
iOi Si^Mgmai im em iK» 
% W^rm^ t l i^^r trm ine i<»ii (»•)» und/or Cfl« 
mif fraiisu i^it lim pdatK mpr«ii«iitii tlM$ loss 
^t itm titifi ion ana in by * pro^lutni 








ff/m »dQn mh mA m/^ ag^ ^ trasm^^ 
mppiktmUy mnlfts %f of 00 fr«>ii Mm a/e idtf tii 
»Hmm Mmt (Batmrne of one fan»is m/& M9 
wmi0 fur tti« ion m/0 and in* lo»» of a fitrtiier 













wJm $tf 0lnati> imgmm^ i m Sif wpr^wmU 
the ai^ lo oiiain f r ^ tbo »di|0ot]|*f Son* 
tliid lim hm nliQirii i&o m 
iukrm^ li^  m^ etm^m^ of ttia 
rnmim An m mmmr^ tm rMmeA^tm^ in 
miirnmit gimn imim {B^mti 
iM) 
«/• UB ca^a^eiij) 
i^B^m iinmMmm nt 
ftm gMi»» »p9tktrm tKi* Mamtm 
frufiittitt im wmm m% m/% 400 
m/^ m i^mrnuh «/• ata im^mh «/« mot «/« 
Ii/ft aaUt m/m m/m 3|i (K**it3>» m/i» m/9 a9f» !•/• Hfdt 
i^^t »/« »/« ^/e iiOf »/« i39 flHKt liiiwir 
HISS® i^ oalKS* fli« fOfnaii0ii <if of tbe ima tmire 
dfiiiMiii in »mmx>B giwm liel^ w i^ otMnmw 
§Mmm 
mf 
(C0JtI») Cl) Or) 





R e l a t i v e I n t e n s i t y -• ^ 
.-to jik Cn CD 
o o 










i/n iB ,n4l 
(CCXI«») Ca^  
U ' ) 
!•/« 400 
« is® • 
fi»|ii«iii ton m/0 mo om !»• 
for t»r tue tm^a of « tB«l»<Mil« of msion <!•» Hi 
it0o«>t^ iiilE «« mirng^ 
k/0 €00 
A til itin a l^^ porls iUlA tgtmt* 
%im ( • / • 438 m/m 400)* 
























* i^a « 
i imtjr mi<k imwuih 
noli tt» tm mm^ 
Om0 




C m m i i ) 
i f i j i , 
fUe iMiii* AiiftQtftai of m^ {QGhKlHHg^ t^f m 
wm Mip^oUd • wit im p(i«li m% m/« 
fill* •x^tftl lfm wtm iiM«d aitcm tim im% tli« 
l«ei«ii« (cctfXt) 9uti9m iMmehmfimUou m hmti&g tmymd 
I ts iMltlnt i»eliil# fti« <itiiir Imi p^ tikat mppttmmA «/• 443 
(1I-.IS), • /• (iMJOjl C ^ ^ O j ) , (414*19 >« 398 
CiMm o^oQit)^  «/« 3S4 C9td*i9)« 370 («i i wmn 
ll/« 954 (tHMi* IMSS^ COOR, 
R e I at •!• V e i^ Intensity'' 
m m 
( m x i ) irtiMiata 111* itmommm of iue Caa»i?i) 
iiB iti9 
Hie fomsttm ittporiimt trasneiit Imirt 












(•/• as* (Oj^a^j) 
« tea • 
uttuaiy m nettlo W 
^ M n M r n fit ilit» tn^ ao^ io^ qf fimotiim aa 
I# flas^eH m o i i ^ r ^ nitlftj^exie ima rtn^fAl <»f 
adftiio ittty oii« Hi^mgm trm OS 04 
Ummmt A* tUmt ft 04 ^imi, 
i i l tf l l0 t€i tn* tiQiii^  iMire ^ mmma 
tin© iNi $im m mx^ nfiMitt ^mufrngmteA 
0tm0tMm i2i« immtnm ^ 





Only im>|(ropri»t« of tit* laetcnw iQ&hXX} 
ooiaa M i d * til* r«tii>«*«tir« tmtwiimtim w tli* two fr*twiitliiii.iiii 
pretttit*** f»r in* pitrptti* tli* eoc^itg^M <il.«is« 
nil* tt« A nor* logieat liit«i««i!i«e« In tfrngm 
mmtmtim pro««wi* 
m m ^ 
W 
P A f 
8 
i t ) 
s Z k i S l 
H f m f ,r .If 
(Jl> 
•/• a * 
m m m 
i»» Cej^ jgj^ j^ l tfsCMMial %m to l»« 
m mtSkegma to friNpiiiit im m/% att of 
f A f l * 
< 
ii) 
m/m C^ is^ jt^ ^ 
fti« »mtl intmHtf <if tii<! fmpieiit Im W tuigt*!* mmt 





Ill* simelruii of 
mm gm « vAnt mttmnirnt %m s>««ii *t 
4M ^^ «tti«r freiiiiQiit lim mm ^m^MrnH 
mt mh Ciw^Of »/« 
ai/« mzf mi% m% (Ms^tf), 9TQ Cass^gO), 
• / • «/• m «/« m i44d 
t9mm%lm <if of tim frttpioiit tmo t>i>t» 
to «»tiai* m Uttimer ftrtlroiQ^ grmi^  wi l l «It«&ii«t«4 
(«• wtmt) la i»ir«f#fiiiii»# to m •mum^&esi' (tuiatti oat 
ioiriAl)* I t l« Alto to tw tttsptottit ttwit tUtfiMil «li«taAtioii 
of mUt tm tioipit oe«iirr«4* Viittr U mmAlf ollaiiuitod fron 
mm 
tiyiroarjrl ^ tfd- or St4- Oliniaiitlofi 
uumwmrt in otto tlialiittiett inTidftiii (ttrtitjrr) 




















•tutittt oarimfl iMartug 
m Qom HO- cooa 
iQm^un Ca) 
m/m 
fh* !<»»• <»f tim 9«iioii<i «i«|««}iii« ot mtmw ia^olvias * 




- / . 3M ( 0 ^ 4 , 0 , ) 
Wrm Wm &m^mltim i t Hmt «<»l««tsl«r ioa 
I«p«]i m%mW'm^ mmmtm* fhn im» ^t m^ lmw m^ ««rtic«i 
fs 
mmmim iwm ®«rt»ii3fyti<» m ml% imiiwxi pUmmmim'^it 
iQ^ii of imm$ Wdi W Moliiiffertf 
m i^lt^nl* im 9f»tm m^ is Also tti«i 
<f^mpmiUm iif ttMi fr6i«i«iit im m/» I«i lti« tmmm of 
mppt^ ptimltf iii«tiif$alil« p^m* for tli« fragftmfiit&imt m/e 4M 
m/0 m$ or mfe €m tt hm imm •mi r i^r l l r 
mrnt im m/m aas U in nemlwt 






gfr afg m metm I ^ P «/« ^ 
irlll ft^ixmiit fof llt« of tm wt/m And lii« itf 
• ml9mn^ m «f will tjmssMst ion dfO^  
yiB^i^).. mi* mixy mpmnmt tii« tttgeiviit ittit 
jhiBialtliii imm the |iis« of «li» iiAd* ^tmia i^^^fi mm9 ttnitj 
iipm Its im 
j i a m i s s e ® s s > 
Hi/* 3S8 k/« aif 
^rnmf (0Ci«xilI)(rit« i m aolMtilftr Imi {^ •ttk «« «/« 46S 
(Cji^ Sjl^ o )^ witti ot)i«r •«||i»ii| friMpmt im pnAici m% 
-Relative Inte^nsity' 
.-•. -•A-. .-
«/» 444 CMEJ^ OU (444^113)9 m/% 4a<l i^ U-M^Q)^  m/# 4 l i 
iuM^fym or K-a^ OA o^^ t •/• (4i«^sf}# m/^  m 
a/t dtat «/t 3is iiNMt iMi«it)t aa4» «/• 3fi 
»/• 0fat ati imMfh ^^ i^mmm)^ mi m^ imim 
tut i m^ &) htam sufficlAiit 
mwrmpm^m^w witli «4oli nmnmt* 8«lii qmuhi p%mm 
«/# 4iftt a8i« at3t ^ t i 34t IIII4 ma^ ^oisiii* 
m tiffflni tilt »««# m mltm Cit jKuti m* 
wit tlmt m 49 mmt iMvm ii94»i»fiii8«iittf m 
fnipKs^t im^ tJt&m lii« ^t&ft ms 






gff n%M/,%m f r w w i t imm mm 
tmm of tt mkhf^ §tmp « «f mj^tiimlrt 
f rm t ^ «/• 44M* 
ll/it,.,,44f t!i« %m m/^  4m mmt M ttie 
from (HI 
A Afi^ai^ii of mimf m4 om ii<»:i<»t«il« <if ettlieai rnmml^ laid/ 
»t«M>l« ^iRi^t <At tlw li^ f^ i i m omliltif^iStt 
i^syHUlgsg^aic) m i l mm9 ntlug 
ttiigftvM ^ tSi« tUfit ltil« iMseimiits for i m m.% 





rft J i 




^fflftti ffi B 
i i i * ) m/e 444 
i f« » 
inoiOtaflsr fi^fiwiat im tmm miatmr mciumitit i t 
mtim^ tie* in* mm9 eme^miUm ^^ tti«9mf9r« 




a * ) 
0=0' 
(k) 
• / • MT 
- i f 4 • 
fitii of 
•u l i iO> • mtik im p^im lit «/• 4S9 
(O^D^^O )^ aunt vltii ipigftiticiaiit pnem at 4«a 
• / • 440 i^* ^^ asd »/• ass 
( i l ^ t i S l f «/• i4t m4 tmmie mmm fbe of wfttttr 
«itt«« Haw IHo ttr^ itmo^ §rmp #f Smmtim 
mts in my $h& Mpmtmm 4»f (eohxzv) i» not v^ry to 
luitt df unAa C^C^^ZI)* f2ft« euMdr fr«iiR92it ioti(» itfty Im 
mtimiMUM t& o^lh^ mm giwta mtow iB0iiom» « 
mt In** of may oeour w 
ium^im ht^^ grm^ m^ m mt cu <ir 











-. - L, 


















a/« m »/• atft 
fli« h9wm tii«bw«<} mmrrmngmm^ « 
Ccai2) «Mt ((3Cl»mxi) provima ia Moti tiw 
• i f d • 
M W9»%pMm m mllf «&ioit mm imm 
umrntiH^ m im*m} m^ mMpmumtr^ fzimigii timif 
em^mmm littPt imm idviiflfftftd W vmmh%$mmm ««ili0il»f it luis 
mm mnimbtn mm aimiiiotiw iMi0mmUm9 
tUsmsftjx mmn •pantrcuwitirrt i t ternlU^m l&i* mA 
mmt> m^ mmB iii» mm imtf aas im 
ii«iiift •aifrr of lftt«»r l»««ii «aiik»l»«iit 
mut wm9 •i^oiraa of {iioumH^H* i t ) tm t i i^tmt in 
till* «<irt«»t gmm im prntOf iSAtmmw) 
(Ogltt^ l^ O l^y tuittmm^ Hr m^^v fr«ip«ii« tm pmwSe. 
(ti^ii), otiisr fri«R«iii im p^^sm mt^ 
•iKi«mMl m% mn CMHWDt «/• 33d, m/i$ m^ mt C*ik mim 
i»iiiiiii)* m/% aT4 CCjgiij^Oj), m/% m% «/« mt 




















m/m 'Shim ii«r 
«»«lf 
-co 
«4> (A) ( i ) 




fti« %mB of mmn imit m iwm Itiii <»li»la» hm eSkm li««ti 
69 
^m^tftf^. mxfiiMWm At ttk* •mm tim t t aor ^ of 
m mm Utmrna C i M t f » m U mm 
W^ f M f J i i^ effli i l ttM of tH* 
otmlit from tn* loiit l|i liil«eti»ity mlAtivv 
fragiMiAf to* 319 «!»« %ii««ifor« tti« iitiiia*iif« 
iOQhtV) •Ii0tfl4 oiiitftiatfta r«li«iii#* 
• i f f • 
eocE m^ mm 
( I ) 
twmsm*^^ mittgiMmtm by m* ifm» aid* 
rnim ^ of ring fUe M%mMk$ mUmwlkiwm 
jTofuftttoii of tm^nt im* 
CR^  COOK 
(ecLjrr} 




sZSwMLififiSj^a^ of tmssmmt im it^ nlitt 







(H) M i 
fii« wi»i ^iiftetim of tum m m {QOLVfiH^H* ta) «•» 
iwl«tt4 to nmt of tri« Mid (ccauxir)* Ytio ii9i««iii«ir loa 
olhoorviKt ttl 4!»s CcijgR i^iO )^ toftoltior wUh olbor •fili«ii« 

^ m • 
frufHoiki i^ fMOia m «/• «4a •/« 44a (IMI^ OI^  «/• 
IHiidil m (a0ft»tl3>» m/m afS ^^ 
CO^^H^OgH «/• a49 mA %mmw ««•• aon* of tti« 
li^iiMfliiit tffliiiiiit leu i»<Mile9 s»mm sHoim mm^r^ng 
to mimmm glwm {BohmM « tmh 
m» aetHil »««•• to !»• 
liistftilfleiml Hi i^iii ili# mtm im of tb* 
eMsId ( m s v ) nml^ tma of m ol^vr 
w i i l ^ 
MhJMJm^^^ 
mu iQQhm)^ 




st iLS ia 
AOO 
ig} 
imtt of ooiii tfon 
89Uft||ir lfS««liiilii«ilaii isiil m^mi&xm gro^ 
bn titHtfr vitii «»« 0f ca ow €4 
iiyir«f«iui« Btwmg at m/9 0da tiuit tii# 
giMMif a i m id t tutirefort tliot tut 
«e«tl«i wMid itltetaa In tnwlvlttA of tl^ C4 liTiiirogtiui* 
( c a m * ) 
CH^  comi 
(A) 
» iM2 • 
jf/f . (,iiiBi» mu um mm »mm to lurivo inr in* 










i j ) 
m tm m 
If/i^ mtumo^* ^ frapumt im 
m/m 3f4 I>l>%ftlis»d f r a (SoUtiw iOtI ^eiwriirtt * 




ftits «iiii|«»gfiits to m/m mt imm 
tmM (oOtipirHsojbim toal m&mi&m hmm tmm 9»iit«d« 
m 
^ m » 
mw mihp, «tt«r i^Mtmii) m t ^ u ^ m mi^^oMim of tut 
{mhmi} aioitisiilar im p^m (rig« ta) nt 479 
iii«ii dtHei^  umlaut fi!^»ti« tm jNiAlii nt 
(H^^couai ( i m t ihimHH a/t 3fS 
iCggEg^o^H «/• aid 
of Heidi imumi mA tii« Mtttr (OQU?!!:) mm vmmumf 
st»llcir m fti« f«piiitlDii of tigaifioiiit icm 
fi &m tm to tine following ftttoti«ntd«$ 
{Soiittftes m « 
a/f 48t (ii*>isl fir«» m^i^ imw •etflut to tio aoi «o 
•tgnifioaat in «lt« «{»«otriiai of Ccci^jcirii) f^timtiloii 
iHftt of tim iioiii (OQiiXiriK 
m/f 440 (cji^i^^Oj) thi» fr«iii»ttt io» mm loto of • 
•toloeiao of sotiiyi 4lootiol m mmh m «tko oorf««{Km<Sin« nol^ l 
<C6t*m) 9h9m tiio lo«« of m »ol«ot4« of wotor* 
AoQ 
t » 
3=0 i r € 
ts) W« «40 (0,^4403) 
o 
l O . . 
o 
t'Oi 





( 4105 ) » — k 
" (344 8 ) 
(359-6) 
•Nl ro 
thiii fmgii«iii i m my 
of 










«/• 4i3 iO^^Qgf 
tniimHitAtlQfi pro««it«s* 
• S0f m 
Bm Ut^^mi ttimmt ton m m 
tlk« ma l» •ti i i l«r In U9 i^r ttm mitm*^ 
pmisitii pm^ »t ii/» itt m^ in® mi^ i^Qumih 





3Ti fwm tut i t 
%h»t it r&prtvcaU m* «««tlo aoid and mm* unit i t* 
tuifl of mmf laait 41 eons r^oM t&w •in* 
(f/f ^ f f l i n 
i-i&JSt-^^i^aa**!^ Ji« to m jt*«iii»jit ion 
p»«it 3fa oi»tiKiii«(i l« in* of tuo oorifoij^oiiaiiis 
cad titmfor* ttt Aot ti« glrm la 
4* tai l li«y«* 
3 
a/ft ays .(Cj^j^jjO^} fiil« In atu^otiott* itmsm^^ 
«/« Of mm {mumih 
tM 
tkkrlsa$ tilt s&m m^ mmwti^m^^^**'^ 
All imtem^Mng mt mmtimm tor tn* pmpm^ 
m U m nf iM>»liil« (COiXSI) &itir<t|iriitil tti* 
InturttBtioii df llt» imtMS.) md tmime^ In 
ii«tttft(il oblAlatIt imm fvno* 
Um wm movi$m u m m mmt %m^m9f 
m ii^jrimi ml%in$ point ^mm in 
i^nMitltAttirtt 1*1 Ilk tti« of dlaxlOt* 
V l T 
AoO 
(ccum) CcciiXSi) 
In iftset DttuliM th%9 
f m t i m iittp{Mirt«<t m* •truetitr* (CCE*xx> tlMrougii tii« 
foli0«tiii f»«»t&{iii9i tboQiU m^ ni^timi 




m I t wm SQl^etititfitlir uhmrn iif ttiat tii* 
itrdSftoe it m% m m^ %m%m$ irat «ii i»<Pii«rl<i 
t«<3ti»Mi iimhtiu 
i V i f 
» GmO 
imuu) 
til* mo9i ««np«itiiif •vi<i«iiii« In tuvour of in* ttfuotiir^ 
wm <»biAAisiid txiif0u@ti ct»« ii*»«r* &M tii» 
mt »how tut pxff90mm ft fUsytia m ^ o i d t d lijr 
Hut wi%U tti« t i r t 
•jpfottfois Ibo of « p <»arliG{ii3r& 
tmaUm iiMW^ mt^h tii® ittmAUm »f mpeolivii 
liftis at so tmm f»ii|lt«<i in ^tlKir paaf«&Itl tsti^ b m 
Ixt ^ I lilt t of nm fofMiii^tl^ nf ^ pmdmt m 
imuLljf fifii»1>9ti iit*^^ ii>mmUm of CoawiS) 
itm ttseorAios to mi<»irliii mmmum of mmUm^^ 
W i t 
oooMe 
(OCI.XI) ^ icoi»mi) 
mm •••• wllti Hilton tb« «iiriicm«««rbiHi tiomi fiatien ji«i 
»tt«ii •lioim to oeoiir uiiAor »ii&li a i l 4 otmditloiie to fotm 
MOO ooM t^uatf ftttf«6t«i<l ttio •tttmtioji of otbor vorlwfs* 
Mmta ot roinvoiligmtoA tuo rtaotion of tiio 
••00 Aoitf (CC^XIX) «ii<l tlio {^ «|ttoioao COCt#XX| v im oodloa 
bioftri»oiiAt* tD ••tbiiaol* At poiiit«4 out ««ftior« 
wi^ mn 9b€m nmrnim^iQin (mjpi ixDy vniisit mim » 
ej^toal onrioitftiir iit« mmy 
%im» mtm »mixm himmw^mU tit 
iMi^aol iitiiS«r iaeneieiil noiiiittons afforded m oi l i^iati 
/ 
m mm m&mt^ of (acycKitx)* fti<i msmtism empimud tt^m 
wemtim ^ {^ytm} wim Bmm^/a^m ^m m 





ikttmpU 10 oi^ titttt (eotiXitl) trim (oaiia;i) tir »itmmmrm 
wmnUemii W Bmnh^ n ttt f*&t»d mA imuma in* d-nor 
a»rlipfitiv«t iHitiiiyl 
(cc!*xxiv> wM otiUiii«d* ¥iit« whmm^  tnm% tti« ot 
c$-cr t>0a<s hy todliM l»i«ftrlionftte«««tltaitol not •• 
»aii*tl»d •*ffti«r» fti« titiMi prodoef wtm ototftliMd 





^ i c a ^ f ) 
INi COMt} witti ^itier 
studidd it flw 
r9mUm$ of m& of it« mrimtimm mm glfun im 














(OCisXXX) i&QtaxfUi) iosuxmu) 
• • 
file A/9 riiag i^stieitltm in mn tmlxmm i m i M ) hm 
^em «ti|)ip0rt«a hf ittt«l«t m one nmpom^ 
immtt} Q t i i m I I ^ tue fH* 
VB r ln , J».oMo« M.o o^iUea 
m% Willi mmwvm%%m Ituil MammUm is m 
NUittrioitr of nf m4 m 
ffuon diHiMlo l^ <iai» nol rv^ai^d m al>fi«litt«lr 
eomituAtrf* 
U gmim m sli i i ia mt £0 Htil m&n^M* to 
(3iiii|»ottii^  i^tti An • t t r o l ^ wim %wmB ^/B 
tlag iiti]t<»tlim grmip itaiite «tti«fc<}rlai> ts»««ilr 
Dliiuil for aS^i ( re«t<«i 
4*f with li«tf band irtaili f«iis&iii fro» U^ WH Hs* 
grotii^  wltti a/^ ring jKmoltim fi^ UN? 
tMitim Axt«l> usually glf» aigjttiii fi»r ad<4l 
•i|ttat«ri«|) mt atKHit with Half -bma wimtk »f mmx* f«ia 
rriw tlia iialf«iiaiid viditi and tua i»ti0iii^ iit aHift of of 
(COfXDi i t appaaf* tuat i i anottid ito« i>» «fii4 
or atitiatortat. tott« at tHa baal t$ $ofil«t tea « ^maai^ a^vHitorial* 
Ttiia ia imAafatandaiyla •tm^ t&a pr^faima of a 
iaolona MoiatK» ^a ring A iil(tit Da «tofof«Mi4 fro* tiia nonMl 
ohair oQBforaatioii la m matmr aa to giira 03«iS iit qtuuil« 
•Qtiatorial tfiapoaittoii, otHar aignala In IM ii***!*^ . apaotriM 
of (ocitXl) aara otMroiipwl at ( i protoo» Ba) aaeritoabia 
• tas -
tttiHyl sigii«|ft)t 
TiMi it»«»r# 9f>eotrft ine irm 
itiolh m iCGkXU} m^ {cci#llil) tmw^ 110 Oonbl m 
rtui e«aiiilti3i43a Mm ltaii«di npm tti« 
DMid v&fSlgt in Kaon owsof 
fti0 (Qomi) vltti h^rm twUtmitkm^m»mU 
(OCiiSJtVXMinor 
px'0<ltii»t)t Ik pir^iluel ef mtptuHfta rsarxiiiigAiidiit*^^^ 
tlio im%m% (ec^bxyill) mrn^it tHn ittii* rwmtim 
/ 
^^diiioatf i i rw i^d prdOtiot of tli« li»st{itt«l«ii f«firf«xii»«» 
««iil (COtHf) oiar* 
ttt fftcfoiM ««iftl»iiii]i4ls iMtir* lit«ii obtttmn 
mm «ttiiilr «(Mtfia«4 t« ScT^ot^olti^^ «ir a^ fHX"* 
•l»oxr Only « fe* art ftAum 
itli«r» » bus Ixm ciioifii to wiiltfio 
•nit r*«fiMfi«4«eiit« tufts m 
ftff««tt<l t»jp li»r«a trlfttioria»>««lii«f»«« in ctntr or in 
Md&fitrKtt*^ ^^ iwtmAUitt Utoagti ^iitt* im* 
««ti<i«t«4» ^tiAv&oiir of (aa*x:i) (oou^vsii) «<m]i(t iitftriiiii««4 
to til* r i a i •Iraiiitt A^pmrtmUy bomm trifluoritf* witti 
€0^ 
( m m z x i E 
a, qm 




(CCLXVXX) Kt C6ei»miv| 
CCCTIXTXRTI A, E 
0, 
ADO 
«li» ««rliaert groop^*^**®* of i«ot<iji« iiM>i««r vltii 
•llqn««iyi«tt »fiii4 ol««r«get its tn* f9i»«t&aii of « 
ton lat«fiMAi«ttf fti&s tti«n m^ lo i* m pr^tm to 
glvt (CdtXlV) • r ttagr iiii4lift» etOHi* ttl«rfttloiit foilowta tiy «tt« 






lie mow^ com 
{QChUf} 
In tile AfiiiSjp attiMipta mm mm td prepartt « 
hwm^lime r»«rf«ac«»«tkl prodoet •«oti at {G&ux^vi) ansa 
mieli wt fron tho ^ ^tnntoiio (CCiiJCli) 
thr«ttftfa til* tigmer of mtiiMioite i i^ iwith ami vit&oat 
•ul|>ti««ta») ana liCl«HSt<)ixaa* Kaisli aat of reaoUon 
prorida« thraa aoiipoiutdt {GQUXXWt (CCbXXmit) and 
ftba 1 attar iMing aa artafaet of (CCLIxmi l ) , in tHa ea«« of 
aci^loxaii pronaeis vara iiiaatlfiad aflar natitiytatloii of 










i I I I ) i kiKiiOj^ix) 
f!i« fommtim of tit* mimie i c a m v ) m «tt« 
iiii^or preAmt iit *«oti imtmm^ eiMurir tbftt mm Sitot^a* 
CccbXt) 11*11 in wn^nuioiio not in « noiuivr •ifidil«r lo 
tliftt ottftftiii«a nn m% «&ff«ff»jit 
ivm oa« niiieli ttim^logrvd tioro» 
Yli* iMSioii* (GCiiSX) t^ oii holbmvmA 4iff«r«iitly l«i«SMr^  
801 on Qtto iMmd md koroa trlttuorid* OA HI* 9tii«r anil Iwlni 
m t«fUai7 lM«itii*t AI twm w^mtim #«>iaf«« lowlv^ 
tag ttHesrl-xoayitit bend «lt«f«i# •• •aupwvUis irom itti«lei<»u» 
fUMlloot iy m » iSlfftftaet itt 
m m 
t\m tmlmifimw IIM twtmi^ (GCUM) tKim trifluotitf* 
isnd liCl to in 
mpmUf of twinmtim towarii etimr mfgm 
of tM l«Qt«jii9 ^ppm^mif ©osii^ l^ xiKig witu 
iifuttiitilAiiw I t m ^ n in* pr#<iia@t 
nm flF^t MStbAalsa C l^ tm el 
tm mfn^m witHi mfl'^mi^gm 
m mi^mim km inUmmiSiHtiit iiie l^ttor IHWEI 









Ht^mukWimtf^ tti» pm%muUm of m» eori^oiirl m m ^ 
way ^eur cad IHt w m t i m via « •tiimiiiot i^A*^ l i t * 






« 900 « 
I t «o» ii3lao 9hmm i ^ t wm prmmmm of 
mm {(om^mrtu^ (OCLIIDCXX)* m& ^m^omrn 
wm Dr emj^ mttBtm v&tii witlMidite a«»i>t«»* 
mm ]r»M»ilon nf tiit ^mtmtmrn «ttfi mSa^t^m 
in «l$t*r t»irft ^x^dttoi) axtiS CmxwHai&or 
^wff^m^t nistl tHiii mmttm nf ^ (oaiiXl) with 
m» •imiim to tH® «iifS<iyliii Bi'^^etomitt^*^, 

« aoi . 
m&juLi 
woiPi In with a ZZt 
n^ m^ r^  Bpmctrm m m vm in O0CI3 m a fm^lm MQ/M t m tnxtru* 
mmt wlili nm m iriol^i Hiisetre 
in ^tfumol vttii ualoim s? 80a Spn^^t^f^htim 
tmmtm* iAm» mm w^niittrea In mi ^Jt m 0 
tisliig « (tirtot lastrftion sna^ld Inlet Sjrtfteai* lioiaitctiis 
im ehlojrof«i)r»t tuin e&rosra^frii^itio pi^tm 
wuro prtpajrod fron slllaft g«| 0 wliu |)«r«tiioric miA 
( i ^ i i Q o u i i Ml'tiUoa)* miem^ lo a tmttim 
<if b»f« « wi^m* iiro glwrn in («« elugielf 
twiptmt$ lirt m&t uttfae^Ivod 
m&f oeiitered mth viiliAe* iir« 
in •Ironsi m^ ii»illi(i»| Vf «««iet br^  tiroad)* 
A wlxtarft of oitol«9ter<»i (SO g) fon&lc 
wm ii««t«<l on ti mtmr tmtii at for 9 iiia«t«« ana 
lii»ii idlowKS to i^ttAiii rmm Ittapomture* 
(80 lilt ftiJUMia to tilt litxittr* iod mm ici»i>€ rooat 
for ta tioitra vitb oooftvioftil obiilfiJitiftt Soil ins 
«al«r (•« 900 ML) mm lAM vitli •tirring «AII tuo rmmtim 
•Itstart «llo««« to ftttatn rooa toi^ ^orAtur* w»mn m units griutiilAr 
••pArAtod iHloit m9 fUloreA tmcitr ouotloa «a<i a i r driod* 
Tito tolid wtm atooolvod In weiiiMioi (ooa «|) mid the ooiuttoa 
lioeted witti ooiliiui iirdroxi^o tolutiois iao fii| for t^ 
« « 
ittiiiit«9 on & •(•iM tmtti* It wm iieidifi®^ witSi iijfflrcmli|or4« «($l<t 
«»(! diluted fri«lt l>olliaf irAt«r (300 »!)« m 
eooitag wmt w fiitrnttoii tmntr pmmum msL 
In ^ioxm (90 itl> wm ^^ h^itmmmei&kmm^ g) HI AtM»ttl 
AfUw U mimtm m% mmUm mixtum wm ornim 
la m to* imtl fiie dlialiiaa { m m m m» oo||©o<m<t f i l t ra- ^ 
tlozi iitti}U<m iBia irfttliH&d ifti^rouility irltt» etettiaiiol 
m «otli«r llqaor wm ai|ii|«il vat i^r mm 
vttli tiM i m M wtin wmtmr m^ 
til* <siotoii« (€cmi ) (a*s gj in 
(to alt dl9tm*d »r«r tolid KW) tad to ino rwwultflat »<iiaUcni 
•Ixtur* wm iiill0iitd io Mtm€ rooit t^iip^rAtufii for la ^otirt 
* am m 
gm^  fttliitea iv&tik ftui tiia« m 
fi lttr»d im^or 9tiQ%ioii mlt ari®^ fiie prodtie^ l wm 
«ttltfoi}t«d io eoilmm olir(wat<ij|ir«^Itr iM^&^h ^(idl^ii iwm 
iMiiisi»fte^lit«r liiirtiif^ («lli«r ZQM t ^ t&Brimim i u z g>i 
it«0 f ) in pmridiiMi CSd Hilled mm^  
wm tiadtr tor M Honrn* pr^liiifi^ wm 
witlt •ttMir^  turn •olmiiofi mm ««uili«4 witti £gr<lrofitil<irl43 
i!9i««rt t}£o«ri»0ii«l« «02tii.i(»itf m«t3t 
mabf^rmm tiidiiiii •fitpiiftt«» Eeaoi^ii^ of ili« m»imm% ms^ m» 
0&lwmmt m doltn mmutte^ i^m ft ^mim wm 
•nl^fteitd to eotuttii ^ Elulut 
frwi mkMtum gmvw lii« pmiim% 
mryatsi ltfwd ttm tlgiit peir<ii«i»«>4iftii«r ca#a g)t »*p» 
(rtforitd®® »«« i«ii)» itum 
A tolnUoo of (ctaiiXi*? 
ift •tiMuiiol (ts lA) M i »alt»iiurie aoiA lA) 
m 2m m 
wtm UtAttd nndor t&w a trnm, vm mmUm ttJUiiit^ 
eiHiliRs wm f<yiir»<t mur ^xtimu^ wim 4itti*r« 
mm soliiiiidit wm wilH moiktm lilQftrlKKiat^ 
notuticHi m<i m^r imkS ^ieil meih^'mmm mxngm^* 
Soaiovi^  ItMi t ^ toliriHtil m mtiA OdI&a 
iilil<»ti m» tn fsoiuiui citor^i^St^tiar i^^^^h 
imsi l i snt a l x i m ttm iteslfoil 
aoa^omta immiDt H^on mm xm» ItsftI p«ftfii|«it» 
num teat)* '^mm mn 
( a i M e J i iothnw mmgi 
€|isit<»i v&iii t>«fis«it«««lii«jp<ifflrfm Citi) ioc-
(OlCISlf iMT^MIiniHt fif(»i At^m^l 
A mixtmm of mm Kttm {QWfllDU Itrtffwl 
lirar««lil«rid» (a efrtt«llia« (t«s g)^  
Ml) $»A •Maot (90 ift) wm immua twotr rwtlm for a umiinis 
Mosi solvMil mm to tiri^orAt* m^ %im 
wm illiii«<t witu wmur anil iartrMiM wlibh iistiia mmek m 
of tXim mmllm wiaciuro %m osin* fl^ 
titm iMlHittiol* les^i ^ m r ((Mi)* l«IOiv CGtOf*)* 
ioaow atr (c^^^iio)* 
4 mwmmim &f m^tm^tm^x^^fS^f^^^tt'M (S §) tix 
iusiitf»i«! Csoa wH) wm iin Miit* f«iMi#iit 
Cm »i) mm »m94 gmm^ty mm «titling «i 
30 «i»itf«t« ml) WKs ad^a lo mmtiom mimtmm 
^^ sm ^ tbtlft ^HtftlllM m» W filtration* -
mmr suetion* oim^ l^roiuet wm lo Qo&tusa 
oc^iMKiitd mhittlit wm iwm emtliAiioi 
m^mB^^h i^h 
mm mt^ {c«»olt 
A miMtfi^m of $ C m ) 
(i«0 i H Himm (t0 «ad «iiiMt« »iilpiitiri« »ot<S i t ail) ««§ 
tttidtr xwfliuK i iumr» Hm «io3.«r*itl m m m t 
w^miiA f^rvtanrt f«si<tut ailitt*^ iritu wii^r m^ 
m%3emM irttn mttmr* mm wMimmtA mlmtim wm wmm^ wiHt 
•o«&tui »«|altim (91) wmtmw aad OrisiS 
imt mmy^wmm ftodlnai mmmrtA of l!t« donloeftiit 
•11(1 thm «olir«iif pjr<iir4a«<i *ti« aioiui irtn^n imt 
?««i7»t«iii»«4t itftfti iHiir«i«its (o»tt i)» 
lajKias^) mm^ t ^ wm 
• aoe • 
t#i« (oia-^th 
pf&tmBH u* $m 
A slstHtft Of C^ ^^ l 
Ci*3 n^sfiliflii m4 esm* sm&Mmio m M 
($ t^^ums um^a maf^r m n m im i ti<ii>ir« M mm mlwrnt 
mm mmtm W at^llll^Uim riNia^a 
I t wm mtwmu^ MU rnmm m^ rnm&wM 
%%ym iriHi sdiiliss himt^bmsi^ soliiM^m imitr 
of«r imllir^r^ atinnral of tlio 
%tm ftotfufil imxiUlt liilett mm im» 
Itgui pmtmfm g)t m^ p* Ct^ ^orttd®® 
^ mm t68«# ietSf mm t w mT^ Ccs-^)! 
it U proimii 
Ci o^cf^cn^)* MM^bm i s 
(««ii»r Bviiiyi i^moiui)* 
A of {CX^VlUHZmO s) 
in ^ln»lios{!iiiirio «ol4 («* iSQ fmiUjr «•• iitftM 
30f 
to » t«tt{»«ralttf» of m^ »<»<tliiii imim (sm m> IMMI 
«|o»lr vitb a%irriaft« Mntum wm kept m% |3!il« 
t«ii|»«nittir« f«r to lii»»f» and tli«» ixpurtd mt» »ifitaslMid i m wlktk 
»lirrtfig« it m» mi^wrntm wilti ma^rotmsk (190 ml m i ) im<l 
mm off«iit« AiEimt imattQ^ Uma m%m 
tiliittrlKmAta ntiluUm (mM m^ (Sjfl«<t aidi^r^s soctitfii 
«i]j|pli«le» ffod M mmw pmmmm m^ 
mm mm mtiOm^ wm mmmt^gset^^^ti wtir 
ffittmlas CS^  g| Mmh im&tim of i s ml o^liftet*^, 
^ttiioii n^m iifiiii ^Qtmtmm ilgtit |>«ir9l«iiaM»eiiii#ii« i 4 i i ) 
gmm ine aionoaeCcj&iviii) Ci^ rn^pm ma 
Fiiirlti«r «ltitl<ia witu i igh l (s i t ) 
iltxUdji irltti IHa »mm mtmmt njrstts «ffojnSii# mii 
trm Itehl al«i»iiif«t Sii^t 
/ H J ^ - {ro«itdi mm* 
c , i9*S41t>« "^^mm SBaoist MOtNi* 
doiov CM[}« |698»» is«ac '^ muc aadup (€ aOf 
d*^ (C3«If «i<S (aoj||t din** 
m ft^dilttofi of D.Of na «l»iuii« otluir iMMrtsof 
0*9f I (otii«r ••tbyl protaiui)* ompmm (ca i i i ) 
wt» fOtKltf 10 with ABOfllOr SMia* 9f (cosil) 
• 20$ 
oaa of fro#i$tf t^ tiw m m t i ^ of 
iGWfit)! etiMomtim noia 
ooeaiiroi aiiaioifinrotttlr* 
F^r^ei* •littiita v i m imm&m md tHmB&sm'^ M r^^ iQm Citi) 
0m tH0 luetfttti CCSOIV) 
ii« m oil Mm m mmitxm * tm 
0f itfUt i»«tr<il<»vw (30 m$h x^ff^tgitisoa trm ilgi^t 
#«i»r rnmum^ r ^ ^ J f * tso^g vt (Cg^a^gSa )^* 
ifmm^i €0 fita^i lit mul f i i f a» 
"^mm rnfm (e fda)| ^naai sa^fi^ t 0iOOir (m) , 
^a a^iition M B^ ti^  no 0tiiiig# in olbQir nf tli« 
fo m •oltiti«xi «f ins 
(cxcnn) «) md •m^iturlo (t«2 aa) la 4fr (f ttt^i 
•oattts «sldt ( m «g) wm mi^a m m r Wtm 9urging m rt^ m 
tfti^rtttiur** A torifftt titcuta md «f$«r $ Umt tftt 
ftaeftton tdmrnm mm pofomA onto «niaii«a io** imt immmm 
imrtr M stpavaltd Hi* •futoiit vttlk foiw* After voi* a^ of tiMi •f««ttio • x l m i t mA (it« «iioir«t ^ ttio •olir«ttt9« orudt pvmrnt wm 9Ummm%9m 
m 
tssiilfwA a&tiiiiii* § itton fiixitKiit 
af Sli Ml mm mtlmt^A* StYitltm wi^ Hgbt p^trot^mi $m 
«f}f iiivoa »•{»« vliti l>*as«ii« 
( t i t } laenunt 
iQ&m CSS m^ ^^ 
(CGill) mm mtmlm*^ tmm ltil« 
mmHm* 
{ml 
ft 9f «a<i mtm (jm sig) wMi mm^ 
vitti #ilrrlnt* fli* f%iu»ti<3ii wlirlaini w«s ftt lliit 
for to n t^iiw and tusii mtto iiNi« 
wm oxtMttd eia<»rof«ifii |t8a mi n 3) 
•jftvaot iNMiii9« tluM vitti «ti%«rft sodtii* 
»oltttt«ii iB%} mA •aid ov^r wihs^r^m simtiiii •ui^iHit** 
of in* rn^tmimt m^ tfm •&Vfm% prmimA m »mHi «<ill4 
«»t«rt«l wbloH wim otir<MHitotr« l^i9d wmw nnotral aluniftft 
0*t»*ii*)» KaoM ttrnttm ot m wH mm «0|t#cte«a« aul lon wltti 
9rymu»»d ttm li«tit pctywI^ iMNHitiMir (alio «§)« 
ata • 
"Xwrn »f9 m lit 4»0>t 
mQm» m^ (suh tmm^ em^ 
C«f«f lUli mwrnp^t^^ ^  iiii^ f^g^h 
M m (©iCNi«), o.fa 
i>*®« C<itii«i' MMi^ st peamim}! u $ 
eltttlm wtm i!iti|i>ri»f@in8MR«tli«ii0| im0 tifioitm^ 
twm ligSt niMstwr^ i Aiwar mi tt«)i ^wat (mh if^mt 
w o n , %mm mT^ ij^ t^ 
AppBitgwd im m u u m of i^ &^h ««« 
( i i^gh Mm (of^jiU ia^mh 
0«t4 <«tti«r «liiia|«>» f&t slfi i i la ot «ad a*at 
m Q^o i^aaiUmt it 4is ie^fU^^m^}^ 
^leismr »ttt«i««i wttti <}iil9rofoifig««»t^«4 {Ml) «ff«irM 
(C€ii)« miyttttiiit^A from mtiMiioi (loa m$h 
(myort*/^ ||«P« T^ MW m 
aaaite (mDf iMot^ mm» mt^ 
(«r«7 Qmf aicAppAmd on widitloii B«4br 
(^•^t on ««<iitAoti of iisi 
m t on of to « tliiii«t)» a*i^ i»4iMr 
aii • 
Iff If^ i^  
4 iil^ stui^ t i>f (eaili:) 
{gm In (s i t fr«i«iay 
u m tmp^ wmtmm «f HCMIO^  «ii4 mmm mmm {m m^ 
wfti niita in fUt m m u m mlMtum wm m§% mt i&is 
t#ii|Mifittttr« for id «»« mm mrkm in tt#it^ 
•mmtr to ptrnim mwi tm%m (CfSlisHss mh 
t^ ««{»« m& iit««d ^mn of iik» lm%m (oeiif) wm 
fyit9iilr Alt t i l l ta m t i ^ mtiirilriat UcN» ii i l w hmUA m & 
mt»v INITTI for SI hmm^ A LI^NT NR^ WO • O L U I I ^ «IIB OTI«IIIIITD 
iiiit<iitt iift«r Aitawiiii io r&m ^mpmmtumt wm pmmd 
Into #rta«li«4t Mixture vitu utirrintt A i^ftdi* 
|iit*i« «M e t^ftiAttf vliieii mm m M »tietioiip 
vitu ««ttr «iiil f!i» orti«# aettAtit wm rvojqmtsilisod 
twm Kixtur* to trnm proAoet i9d 
Clto>l*»t«r3fl iio»t»t« ilO «) «•» oQiNiirtA witli nitritt 
it48i m^ nitr i te (to i ) wtm gwmmisr 
mer a nf % tioifr wf ^  #<»iitliiiio»t »tlr#Jlag« ^ligtit 
eo&iittg vm mm ^ttmu^i ^iiii i»f 
mmttm m<& tm aMrr lm i^mtirnm im nMtlonnl 3 ii«»iirit# 
4 i^ll iw vpimir m lit« mgfm« Hi* 
isl»iiir«« fiHr wiMi dllmlte wiln ««t«r (aoo n&l 
«ft«ii « gxtim ^^irnma 80iv($im frinlfltalt* mm 
wbtiie oatii mm wim n^n-r tut 
«tti«r»<il wmh^ ^ v i ^ iwilt^i Hemthmm^ mis»lut%m 
wit&liijS lMi«iiii« fittkl M m*m» mil. M ^ i w t r 
nvitti^ drotia aoMllini m§ ^ t 
piwiduia m oil iitm m ^ m ^ m^ 
m^h ^mm mm Css^a^), mm% (c-s-^iOjjit taaa® tmT^ 
immrnuU i t 4fS 
mmu 
in gkmtmt mc^tu Mta id) «ii4 siiio 4mt $) 
ill tiiAll fortions vitu nfekikikiiit, fii« imt 
m n m for # hmr»% m u r (to wm 
ttm ooom ot %h% fli« M •oitit&on mis 
ootQl«<l to 1*0011 «<Mf«rMtsrQ m^ a i l t tM wHh m of 
wftl*ir« fli* pmeipirnt^ ilma <il»t«tiie<t wii HHMiti in %%mw m a 
« Mm ** 
ttif tolatl^ii Ml l td wltn nittttrt M<i«r|Ntmiit« 
ioiwtltm ClQ^lf m t m arltA e^w i^ditjni »ttlp}iii«e« 
twm wstiiiiioil to i^ xwIO^ tn* iQMll) 
(to i^) ma «T{2#R ML) HAS «ritii m s^lutioxi «if 
mm a swiirftoii ^t i ticmr* (Hit vraw oAioiarat^ witii • 
n^iHly mt orytMil i i * 4drt«r lift* •lldl** 
lAoti of M f of tii« toitificnit m* elih»r 
« « • JR»«<YF»<S IMTF^IP M ' A M T ^ PI^ATUFO IMI4I TTI« EJRY«L«L» 
and lii^t twm «iui«ii 
9c t^ir<Miiie i^il#itttiiHS«0fi» ii«|»* set* 




m^ Ct0 Mil) vim mmw f»fli«i for nifmti mrnt* 
ttn^tr mmydst^ <i<iiiilU€Kiiii« nm mmtim «l«itur» wm 
&iil« l«t w»««r« iw»l.<tili#(i vltii iir<sr<»o»loi*Ao mU m4 
mtimm^ wim ttiidi^ia iftjwr ««• 
with wfttAft umim MtiM(i»(»ifiiMi vftttjf 
ms^^mm ft^aittn •aii^iMtit* i^^^val of tii« m^ 
l!i» nfttrimi i^ftHi^JIdtil m « l l iiKttdii drystaiiin^a itm m^ium^ 
z^mn im^aeo^lt U9 
A Of i a m i i l 
i ) Had ««iii<s* (t itfl) mtA •tHaiMil C^ 
/ 
wm vmilm for I hmfm SMi «f ttm wm 
mmv prm*uf HM AioM* (ci^ix) •UkrfMm 
•iT«i«lti«&iii m% ••M wm inufH mmr mm 
tmm •tUflAoI (0*79 
mp* ^•mr tttO» oii""^  (f pmtmm^ «JNitt 
with « niwi^it tn* 4iiEti<»i« i^mW vvprnti^ 
* a&s • 
iamuh 
(€iami>ci«o in 
t^tunioA m) wm mflm^A vtin dtidipisttfie 
Ct Kfl) for m9 iNii mim^mu^ iniatr 
pmmmm m^ msi^ pmm^ litti» mim§ 
Qdtli «ti«t ist ttiMi iMtiuil waMtrif 
tbe imiit'ttftlfti'lidl iitMipimii^ * 
C^iPcilsXm ng) m itolatM imm 
w mtmm eUs^mmtffi^m^Wp nljetii Mt » 
ftift '§<fmmiim mm noi i4ieiii«|jri*<it 
la •tliyl tflooWl { tm wH} witti 
•m^itrlo mm ( t f«r mm hour* tHe aIoohoI ikihi mofwl 
mtftr prwtmir* m^ tit* f«9l<!iio pmwm Into wmUttf 
vltn «aa imnwtf fi|» in ittoii nAftii^ f^  9o(w 
{emu}ism «ii<i iit3ii<» m^p* 
iiiitf (c(3xni)Ciio mh 
mm imm in* m$Mtum 
•» SI'S • 
A tim <siktl«ii» $h 
Ct#ft m ^ m em^t* iZm^ i ih i i tiU) 
m^ mimmt iim umM tm^r r«fl»je 3 immrnm 
HMt «if tii« M^iwiii nm tm^m^ w <!t«itll«ti0fi mmtt 
Pf<Ni9iif«9 W n M Willi m4 «slfiH»f«d wt^ 
^Wmt^ ftm •tiltiNiidi l i ^ r mm wmMi irltii m'Hw mm driea 
tft^ lfMi mrnmm Haw ^immt 
lli& »0lir«iii Mmim iooicsvlt wm immti^m 
UB90t imm lli^t |»ai?«>tiHais {W mh ^^ {mp^^fU^^ m^p^ 
mz^H '^mm mmB^ B$mmu in^h tsmm m**" 
Be,p^ mann 
Hi* Kiii^iiM m$} in 
Ci i ttl) «a<l lUia •lAuHm wm pmt&tummvUphtmfl 
entort^i (TOO «§} ma tiim rmmtim «ilailitr« mm Impi ^mf niftil 
m% worn I t mm pmM Into i09 oiiln inil«r m& tik* 
m^U mm tAjMirftttd wm •o|tM««tf ^f fiiti«u<tii mmt itmUm 
md oryatfAliMH twm iMiliaaol (too «g)t m*p* ifa^t Hm 
* Ztf ^ 
tn wm )Atom4 in* sftttEUi m m o^iiim m am^rtA aumlfiii 
f ^ mw i mm^ mk^um wim «iuiir iiifoi!Hi«4 
i ^ m n i D i ^ m)$ mp^ 
rnUm «rtlii lUt pm^ SKiQit nf m* 4m 
I^^^MgOgH f»*aj lit 
fUtti Bf t%fil) i ^ wet ^ ^ ^ ^ 
mM9 Cii<ib ({idii mm pmm m* 
m mmiUm of sMNSiflQiS m 
••i it^ tigiifii*)* 
i» 09ir imzmit • ! ) Mint mt^ wAh 
csi^* wm with «tlrirtag wm» tti^tmtiur** 
A britH m&a%%m tatiM I^ ana ttfltr & lii»Dr II10 ttlxtiir* 
mm pmntA onto ^rttsiioa ti>«« ii#aii«iie laj^ tt? wm ttf 
tut •^ tMiooi i m i ^ nilii «it|<if<ol«f»* 
After ti««tttl ujp or tn* #i'«iiia«i wKtiMOlty lit* «€»if«iitf m m 
rmoimtf im^r ««<iiio«« pmstixw tna ttm diiAOtiw (Ctfjui;^ mm 
tms i»ry«tait»t(S firon mmm^l (300 Mi)* iitp* aoo f^ 
430 (c^^gMgOji)! ^ »•» aaaoiit atoow w o i , le^Oit 
(a |»rfttoii»v ^taapytaraa mi adiUt&oa of 
O pr«t«wi» wii t t a ^ l i f M 
• ai6 • 
m^itim o*@a» iiMlim pmtmm}p 
hfAmu ir«iir (l® lit) uni ii«tiiiHs«ii (430 mrnm^ 
mmr mUm t ftour* fii« Btiinmt wm mmsm^ m^jt mtAm^^ 
pm$mm m^ msi^m wm Muim M&TLI m «ICIIMI» NF 
tkm ulilalis®^ ipftsi onatir iifiotliMi sod 
«lr imm mmmol Alfdya^i t ^ 
immttrn^ii git m IPowAt 
a « m m&ium 0f imiy 
OS iSaittoji iif 0*89 iiiiii«is>» 
Hit dioxlHt (QCHfit) (a«<i g) wm aimotwa In piriritfiiM 
(to la} to tl>« •olutiMi fiMMi p^'ioltttiittiilplKiiisrl 
(a mio a&xtw* ««• »v»r nigM ma lii*ii poavwn into 
«c»l4 ««t«r* flMi mm mmtm4 with 
m f r ma «ri«it» fiif •ra«« mmUrttil^ ta l i iHt 
to st i^idi m m mtm^ ot alimtiiii (dO £> 
for t ^onr tn i e t u M vitii soUiriffittii «if imfmiMg 
#»y«|g|lli«ali|<i 0km»y mmHtSi Csod tm) ihmmmmm w 
fs«ff E , ^ mm nmtkw (aii)t 
tnm mmu Ceciif 
m A^ditiim of ^ i t ptatmf 
^Ci pmojti CSofit D t^ii iHiit* »l||tiftl» to h^mitp 
C<i««&f m)t m tmUirn oi {€ $mtmBt 
rn^m m4 ui^ (i*33« M (mrnn inm^M^ 




vttli • «]iliiar(»forit co iut i^ «f ptrltemoiQ neill <9 A mI emMinm 
tug 0«I39 11 a«5 •9tilini|«iit) ma • fv* ttf pm 
totuw^tuflpiiiNtiitt mm mmoSi^mU imMy»t} M t«f[^«r«tttr# 
for a i lioisi«« ifh^ of tii« m m t l m ««• foltomiA Hy 
t«It«* of ttMi rtufttioii &iiSofof«f» «•• o^jnovstil Igr 
tmtfor m^ SmimA pwmtBwmf tiio iMi»i«it« poam4 iato 
99%4 wmHrp mttmmt^A wltH •timtt wn»lsm4 voeotttivoljr with 
« sao * 
HioMi^ ftaiiitt mud m^ Hrlttl wf^w mm A^roim 
m&km mmtH of t!i# t^^ itNiAftt md ttm gmm 
m im f ) m» numm^&i^m^kmii owr 
im i t ^OQUAh (FriM5ti#ii« df sm stl mmrnh aeUoi i 
uttii l i i l i t I»»ii8tii# mm Qiii«i*iif<iaft fulled m^ 
mimtmm*^^ mutim ^i^^i^f^jraMiMiliiml CfStSl 
m oil im g) wm lai&ami to ^ 
^ ioYtrit meWemti&gtmpMm oi mi.* funotimi 0f«r 
mUim i« i m mitt i&mpmm^ im%MM.h- mm^Mtm^ 
$wm tt$,h% petm^iMMitbAr mixtnm iis)f iSS^I m* 
(Fitiatfi Gt f4«dd| lOnidf tmmit^n 
ts.oai Mf stsdn imh m^m 
Ccoj|>t mn ttss^sB^)* ^ w * tumi m^ t^m m*'^ 
%mm mmrn ilm ^ Ci pr&tmi^  m$ 
{Z m uddiil^ti of D^Of OOc^ m<& 
s»fit (a pmtmmt (t ea^a aa^ aiMilt 
t«ts (ctiMii)| 0*f0 m^ (<iftiwr iwttiarl siiiaiil*)* 
tut itr<tr<uir mm (ecimu> {m «g> «r«« wim m 
of «a #«it*nMi| •olutioii of <ii«s<Mi«tli«0« iukI Af t&ui 
moiria of tbo oolvoni cui otl Co* 49 mg) oli««iii«<S* i t wm 
oUromiteimplMd otor oUtoo Ci §)• mmtm i»m eliiorofora 
g m tiui sotHyl ootor {qqsxuk) m m mm otyotoliioAUo oil 
« zzi « 
ii» ^ iMaE mm itoda iis^sM^^i 
tfisc^ mm m& mm» it sm^ 
««ilir ( i m iMidittuft of 
(ot^tr nemyt 
i i t l i r f e f ^ l f t e ^ f t ^ n imhMffLmi 
* 
fd m miutim of 
In i m at) wm msmit n m^HuUrn ^t Mid 
In ^Morofofv (30 alt t wH ^mt^^m € i^ Mf 4 a^liif 
ttOQaHr^ratt «« imdi mumtim «•» i^iil 
$ aigro* f^ mfulirmt mm wmmm^ w 
tlott itiid«r pfmmt llm ifvui^nt witu iki^rt 
vmiM •vmwmiimlf wim mfmwt 
(fill) m%*w cad mmw «i»di«iii si^ptiftt** 
RMivval of tli« dAsinoAiit m^ tlitt totfttit f^^ ovtdei m oi l 
(m 4 g) vnioii w*» 4»iinMiAi«»«ritpti«a • t i i e * s«l «f 
if»o*t»«« i»0(^ A>(s«oli frftOtifim m wm mrntl^rn 
vltli l i i l i« p t l r o l m alwi* aad vitu f»irtt no 
aaa « 
IttitlOtt irlib l»itt»»fi» g m {CChUl} Q r m ^ U m ^ I&idt 
(330 iii)^ Iin^t ^ wenm of wMkm mm ir«fy 
tt mm m Mmw vtui 
(oa) rnmm^ ^ ^pfmim* u* 430 iP&mm c^ 
at fi«d4t ^ »«« ift i«f 
930* ( x?^ ^t m"^ ma mm m 
mrn^wpnm mmimkM U f»r<»loiif 
( i pm$mt B^m protm^ m^ 
C<iiMi«)t md 0*d0 Ci l ler wft^l •tiiii^t)* 
fr<Mi AAsHt mlcltif* m}9 wt^ * 
^ m Itasa* iai0»» i m a * laoo nail ttOOa mTK 
4itf«ottir« Hi tlilft n^otsnd li«» to h>$ ^t«i«lit#it« 
rstr^or mtmUm vttn Wtmrnm^^mev^t^m (tit^ 
utiiQii mm froii l l tu t itto mg}^  
mp* t»s®t (r««i»<tt e* «, MU 
f««tiira Ot a , ^mm t m « i Cv^^o 
(•<M22S>e m4 tlAam ao Atwufi^tioit mtxiwrn 
i» Ci c^A^U (a ca^^t 
8S>I 9. i4 (1 pr«tiMlt (t pmtmt Smut iS«| 
•ifiitft*)^ 
* 333 « 
min'-M 
mmtt mm aensnrcd m m ABi mM» 
»po0trm6lt9r mi fo 0V mia$ m dlifeot lnnorttoii toolmi^t mt 
wmmm trntp^rmium i>f abtiut fii* mmmUt •««« M*«Mittar»» 
ii9iii mm rol«flf!» to fm0»m$- ei flttor^vtrit^ul^ 
mt « pom» of iifooo* 
l^e voltte {m/m) of tli« fr»iii«iit i^Jis item iriMrlotw 
«re tft|}ttt«ft4$<| Urnlrnm fti« v«lti«« in 
tti« mtmttvo lOmitdwe* {%) of th9 nitti rospaot fto 
ptti^  Idceo m» ioosif end tnii of twmgmmt ioitii m 
418 (31| Oj^^/Ojjlt 3»8(6)^ 38S(U)» 3fa(S>, 
»ie(4.«)» aasCas)* 300(10), miii)$ 
a«o(9)t i9it(i)» ait<«)» !§»(«)• ifs(8)t 
iei{»)t i8s(io>» tso(»)t i4tCia)« i4e(io|, 
13T(iO)« l M ( l i ) t l98(iT)9 13«il3>, 13d(34>t imiBZt 
190(1001 C^ii^NO), lM(94t C^io^O)* tS3U3)» 130Ca3)» 
Ii0(a0)» 100(a8}t 10T(3»)« 109(10)» 07( l i ) , 9i(i3)« 9S(ai)» 
fi4(i4), 99(fT)» 9i(a4)t vKas) , «i(dt), f0(30), Tt( i») , n(ao) | 
e9(99)i «TC3l)f ftS(84)i &3(lT)« 44(|UI|« 
Q^^ffi^h 
0a8(t«49)t 33«(lt96)t i^aCtUh 
iT«(a*@)f tf3(0«os)» iGo(a«0)f 
t49i4»4S>| i48ie*44|* i44(3.S>, ta9(4*48), a34i0*4)« 
t3a(4«76|» m(4«49>, iaa(i4»8| e^ ii^ No i^ tmin^Bm^ 
103(5,6)^ i0fC9,30>» iO«(S4»S)» miS^m)^ 
@tCS,dS)» 83C8*04|t 8lCS«4), T&(0«Ta), iit(t$aa)« siiCt4«0)t 49(i9,8dit 
a* 4t3 (94«6| O t^t^ ^HO^H m/m 399C3i«84), 398CiOO| 
^mhi^h^* 389C«ta4)» 0fOCjio«9aK 3$d(o»3<i)» 3O9(f*0d)t 
38«(4*«8}9 a58(4*88)» 84fC4»0e>t 
i « ( i o , » d ) t i «3 (4 . « « ) , ssaCi8*9et c^ j i^o^h «it (» .3fti g^^o^) 
i90(l9.88} tss(7*8)» 137(10,99), i35i0,»8)p i33(8*59>» 
tat(7.0»), 1U(8.34), U0(7t8)» 109(9.38), i0S(7.0a), 107(ia*4ft)» 
t08(7*8), 98(i9,&), 94(a*70)« 93(ia«48>« 9l(9«3e)i 83(7«i)t 
8 l (t8*f) | 80(7.8), 79(ti .48), 7l(ia«48), 69(18.7), 87(10.8), 
87(33.4), 88(37.30), 43(38.88). 
38S{a«*08)« 3?0Ca7«S4), 34aClll*i)» m 
(15.30), 30oCld*30)« lll4Ci2«34)t 97^(10*3^ SSaitS^SO), 
344Coaa)« m c s a a ) * 
m ( t a 4 ) » i»d(t , i4) , i78(&a*a4), if$(f«i4>« 
i«s(o«i8), i5dC0o»4)« 
iitiC94««8f 
t33(ad,4), m(a3«s6)| iLa4t4i«8af O^^q^O), tsa(3o«ot o^j^o), 
tuitu^h «of(id»30)« 
t0ecie.3a)t 09(dO«0)t 94Ct&«30>9 93(a0«4>t 
QiisoMf ?&(a3«a4)» nii0«aj3)» 
67C23,4«>t 87<3il,fO|t {i$CSlS»09), 3i>t 
4&8(s«te>» 403(i0,32)t 4oa(ir.ajit 40iC8«9i)f 
3»7(««S1)* 3tOCt0*33h 3t3(39*«e)t 39Y(lY«d)ft 374(e«9«)« 
3Y3(80*«4)9 3TdCiY*3)« 370(S«9t)t 
339(37»83)t 3$YCiO»33)» 34ft(i3«T«)t 348(10«3a)» 344i8*81>t 
333(«,88}» 33|(i3«04)t 330C««ad)« 3S8Cd*3i)« 
347(sa«)t m(3a6>» teYCs.si), ibUB.M^ i$9(ft*ed)y 
U»(8,8i}» i47(8»Bi)» i48(8«8f)» t44(a8«0>, i39(8«8i). 
mCia»f0), ia3iid«7«>» 
mCe.es) , m ( i f , 3 ) » ti9Ciir«a)» u«(if«a)« ii3(4i.49i o^^Ma )^* 
tia(tt#a)» ti i( i3,f6>i %miu»m$ 
tof(33,08), tosCae.oa), tosi ia.fe), iciaiiT»3)» 
t0£>Ct7«4a)« miif^z), m{m*mf 
94CtY«a)i da(4@«i«i)9 »i(34«a)» etCso.eih aG(a@.o)p 
tsc»i.0)» st(8aiS0)rf9C4«,#i>» ttiCiKi^o). 
6«iCdB«9<i), st(d#»3>t S7(d«»ae>, 
«l9(7f«40)t 44(d4«i>| 43{tOO>y 4t(«3,64)« 
m/e 
3a5C2«e9)t 344C4«03|» 
3lll(9«a$)» 289(d««0)» 387(2,6), 37a(a.«8)t a48(4«03h 
947(4t0a)t 343(3«3S)» a3i(3*S9>y t8d(3»3$>« l8S(«*7)t i8t(e,7>* 
180(20*11 aga^gH^Oj), m(4*03)^ i76C4.0a)» i86(4,a9), i08(i3*4lt 
ie4(8«d8)« ie3(4*58)» 149(6*03)9 I47(6.7)» i4i(i3«4jl, i40(7d.04| 
a33(t3«4)« i3$CiO,35>t S33(lO*a6)| 
ij»(8.04), m(7*37>« m(7.37>, ia8(i0«aS)t a3 (8 . f i ) t iO0(l0.a5), 
i07(».38)« I08(6.7)t 97(tO*39)i 86(iS«4t>» dSCl6»7«)| 




iT 488 {w3tr wfttci c^^^gO^i^uaCwr mmh 
weciik$ CggG^gOjj), 3BHm&kh mQium^ 
394<d9«d3t 339CiG*lll)t a io(2a)i UBit^^mh 
u^itzmul* aao(sao>t 





7i(28«S)« 69(34«d)» Ot(30«f9)# 44(100)* 
acid 
* m/e 
M* 434 (wry 
40i(3t»a4)p 3»8(ai.a4i ^a^/a^t maim$ 
3r3(34*78)» 9f2(43.48), 3fiCtd.30>9 3tdCl»«4t)» 383iei,9i>t 
9Sf(31»34)» 94409,4), 3i8(|0#ea)« 30(tS,93>« 
a8t(tT*T)» 348(i4ae>» a47(d9#tdt c^^g^)* aAf(i$>«47)t 
i«9(l»,4T)> i8i(tT«r)» 189(19^03), I40(if,7), 14f(i9»47>, 
i48(il ,34), I38(M«33)9 idd(30*0l»)» m(i7«T)» i3S(8da)f 
i37(48*0i)« i3a(28.88), i3i(38*S8>, Uft(34,78), 
10»(3».38)» i07(39,39)9 99(8t,1l8)« 00(83,1>» 
83(3taT)» 8t(fT.6i) , f9(3f.lT), n(38U>» 83(8l»»8), 8t(a»»3B)p 
87(70.d)« 4«C0$.49)» 4a{i00>^ 
m/e 
mis*t}% uHtusuh amii&itZh ^mimMh 
3a®|aSifO)t S84C3#06>, 3ff i i0 .8) , 0faCi0»36)» 
mCai«4a)» 350is*i6)» a44ita«s4>y 
043Cto»ait a30C«,ta)t 
s47C»t.6| i7r(8»td>» i79Cio.a>» i m s a o ) , 
l6dCt3»34)t t0iCt3«Sd)i I9»(li.a4)t t4»Cl4*2a)» S47(aOt4>, 
|4S(l«»38)i l3!lCafl»54>» t3d(an«$4)» t88(30«$)t i3f(40«d)» 
t3$(ar«90), !i33(a9»4)» m i a s t s a i t 119(20*4)9 
t09(39«f0)» todCai«43)» i0fC40«8>t i<i9Cat«54|, 
03(5d,t0)« 04Ci7«d4}« 03(30«7a)f 9i(a4»4S)i 8i($<i«30)» 
t9(3|«ed>» tlC3O.0>t 03(111,0)1 0?(3S,td>t S8(7e«50)» 
49t («*3| Cj^ i^^ ^O )^, 443CB«&3)> 440(aa8)t 
3jl9(ai«3>« 398(e8,00)» 3S3(36*a4>» 3a4(tO«e>t 
3fta(»*S4>« 3S6(U««ft)» 289(100>« a&7(iO*9>, 
m i a u i ) ^ a4T(99,4)» 343(i4*i4)t i»0ias*44), 
i7r<ao««8)« i70(i».O3}» i03(at«3>p tfta(r4*an t4a(it.a6)« 
• a3» * 
t4$(2i«0)| m^sr.se)* i33(i9«09)» 
109Ci9«08>« %mi$U»h 
mizuz)f t i ( 2 o a 4 h mim»mh $fiaa»92)» 
«t(3t«3K 
^ m/e 
M^  400 ( w i 38aC»3»to># 
a3dCd,S)« 387(SS«33>» 
2T4C34,80| 30i(3d*33| 34f(13.ea>, 
34e(9«S)» 34ti0«8>» m(»«@>f 
lT9(l0tf8)t t?S(t3,02n m(0«8>t 46lC»i8)f 3UI»(4Ott0)» 
|4T(3I*96>* t3d(t8t63}, t3t(t4.70|» 
i33(tt*fe)« m( iO»faH t:|d(i4«f0), i(}9(33«84)| S07Ctd*eo)« 
i08(3T»44)» 0SC8e*S4h 9aC34«Sa)» 
8d(3M9)f at(37«34), 79Ci8,68)t 7lCl5,«9}, 09(33»3ai» 
dfC33,84)t Sf(34,30>t 88i4»»a)» 43(4»«0)» 4iC33,33), 
H* 488 (3Tt»3| 440(i3»3)» 
4a9(8«33)> 413(7,9S)» 399(a3»«4)9 39e(73,&8>» 384(30.89), 
383(100), 387(8«d8), 384(7*98), 383(7*98), 343(8«88), 333(8*88), 
313(8*31}, 304(8*33), 399(3*99), 388(39*38), 373(i9«98| 
* S30 • 
rnHu^m MHium)i 
m(e«68)f aa»Ce«69H 
t00(io,d4), tc»?(9.3i)» mitumu sssCs.osi, 
i7t(«»65)» ifHM&^t 
i«0(i0.64h miu,m)i, %mi%uh liTita^a), mi^umh 
m{td»3)t tmirt^m* uHmM)^ 
i3dCi4«es>t miuMiLh 
iCm(39«dil)t 
33Ca@*#)t nit^mh ftim*u}f mim^mh 
9fCd6«@)« 
A 
MT 4Ta (Tf.aSi e30«4Q0^)tZ4t3(S«'.^), 4»T(i»,3a>» 
44i{H>^3a), 440(48.081 C^^^^Ogh 4i3i3a.e4), 4ia(ta0| 
a99(3at»t), mt{tum$ CggR^^Og), 
a8Y(s«09)> d!S3(as»Te)» mzH^ash a46Ci6ai ^ i^^oV* 
39r(ftoa)t asecte^ti a7a(ie*i)t 
^ t s ' a s V * 39»(t4»40)t 
a48(i8«S8)t a49(o«ee)» 24i(d,ee)t a39(a4«ts)9 
313(38*70)» 30Biia,88>» a0d(ta*88)» t07(if«7i)» 
i88(»,88)» t88(U*«7)» m(8,08)y Ii7l(i4,40)» 189(8«<Mll9 
a t C i e . D i l8T(t8«l)« i47<i4«49>» i48(li«af)« I48(88«39), 
t43<84«tB)9 13ft(i8a)t 131(37*31}^ ia9(a3*84)» m(Aa.88)« 
« * 
it9(i9.3a>» iit(fa«68)9 i0&Ci9«aa)i i0if(8$*»s)| 
niUM)^ aHu^m)^ m i f . f i ) , 
fi(20^1>3>t e»(4ll.<m>» «f(af,3f)» 
mnfAim 
to a welt »tiry®<l mixture of 
($4 g) and glaotal aoatio «cia (3oa wAU a notuUoii of oturowloM 
ft> in m^ aoaUo aei^ (loa e l ) 9m aa^ad o w • 
of 3 bouira and ibo reaotioii idixfttre was waiotatiit^ at 
a tasiparaiiiro at Sdv-dd"^  tibroug&mit* Aftar o^plata ailditioot 
tlia ntsctnro atirraA for adaitloiii^ 3 boufa t^ o aaeo 
tai^aratore* axoaaa of aUroalo aoid waa deatroyoit by 
mMtUm of aattiaaol (39 and mm aoatio aoid (ton a l l 
vaa ranovod W diattllattoii titidar roduoeci praaaura* t^a ra* 
«atiiltii liqtald waa dUtite^ wiib wator oH) and atlovaa to 
•tand in oold for ftim oryatattlna a^-«ai»atoxy«iio|a»t» 
9«aii-»7»oaa ihXtX) aaparatad aa jplatoap vaa raaoved fut^a-
tion uadar auotlon and waaliafl witli aoafclo aoidf (id c)f 
ii*p« Soiraral oryatalilaa&ioiit froa atbiaiol gava tba 
produoti ifii-iea** (raportad^*^ Itt4®>f wur Ji73ci» 
idTOf TESOV (C«C)T laasa OM*^  Caoataia)i 
o.ee (Ci8-Ma>» 0«S6, 0«80 (otbar aathjri protoaalp if^  ^^^Cc^ ^^^o )^. 
•• 230 
f i l t rate wm diltilled wltn 50^ m^tbm&l^ ^t^w (70 itDf 
with ^  ««H9{»i« of lite and Ictpt in » 
r«trtg#mtor for « portod f^ at^ atti 2 vteic®* sooo aoid 
iccuttt)^ irtiic^ oul a t^ieH s r^mn mlmroA mmn^  
wm tua^r nmUim mi3t wcialted witu 
itm fUe istum mmurrn ( i3 g) netted eii 
mmplm of i)t@ mm mm ir^ 
mtumol hm ttelting pdl^e i2a«taa^ 
iHiOa oii'*^  m rnmiUrn 
of ©gO)* Mhw S»at» (CggCOO-l, 0*08 
0«dd (ot!i«r awl&iyt grotips|| mm mt at»f9rro<l 
but lli« t)tsli09i sum* ptaii dbUiii^d a/« 
fti« t«oo S) An sal m» 
tr«fit«d witik m nf m nolftfiitai of aiaeointitiaitft 
tn ttt* 001 d md III* iHiftotlQit iiiictar* f^ low»<l %i> sloiid ict m 
the 
for i5 iiilatit««» Tii« 9f/d[|iui<}M9tli«a» mm dAfitroyea 
j^r tH* «<htlt;ioa of it f«w aropa of ililiito «ooUo ooIcIm Svaporfttiiai 
of fttio Nolvofit i*v« m oll» ilitob erirstalliood fre* aottioiiol m 
•Mntag Piute* {0.43 g), 81-88® (roportod*®* 
S) a«i m o « (CBggoo m4 m^mQ r^noy^  lTiO» Cc^oy, m^^ 
<iti»otfttfl)i8 »«3lir (C3«a)t (cuociij), a»Oie (cji^cocvH 
« 934 « 
Ut 0»d3 iQl^Hmh mil a«8 {itm^r mrnyl pmtmmh 
mmi 
tlii» Heidi (COiXiJllCavOi) ia pfHMm 
(« n i l 4ll»tltle4 ov^r and tite WAS O&OJIIMI 
in m im iMitbt ^blaritle (t wA^  vm 
a i^ltta to til* eoia 89lii«i<iii witii dliQleiiig* m exoftliQrio r^antioti 
mBm& imd aist^re wm i»l|oir»«i to n i^d at worn 
for tS Hours* I t wm pmtrod evmti&A ioe a 
f«»lt«iw 9t%isUf vm It vas eirimotod witti 
e ^ r IfijrAr friiA iifi»t«r» 
mlphutiti mt^tf sotsiua i)i<»arl>03iat« tfolution 
fiii<3 «at*r mA ^rivd mmw «itiiiydlroiid m ^ m etttpniit** itaiifiil of 
lti« dtttifiOAOt Mid th9 pFOf-i^ ed m 
umieh m erftmUli^mtim fro» ««tiiMioI g«v» tSm ^^itotoaa 
rar (ca^gop)* IBZQb <»firt)<mn>9 
l«Ot (Ci(Mi«)« 0«T (0t3«lto)« 0.93» O^ Oa^  a.83 (otHor MDtlij^  
« 039 « 
A 0t tlio i^ t^AOtone (€ai*ia)CO«S g)t noDiuM 
tijfdrdxI^A (0*3 g) ttdd m% tt#tiifiaoi (ao li i) ««• ttitia»r 
jmflniv f<ir t |iotijr« um% of r«a«ire<l W 
tlon tm^Qr mA tbe rtatlduo iitltit«il iritu a 
•xoetti nt w*t«r istel meidifitii «i«refi4ly witti Hfdfoctttlor&e 
ftoid* I t wm «xlr»oi«<t wit^ tliier m^ tiie noiiiiion 
«ti#tiQd •mx'Kltr with mt9it ana dri«d over Mihjraf i^ui s^ l^tiui 
iaiioiral <if d^aioeatit m<& tti« noiv^iit ^rovidod 
« Aaitirptiout solia wbi^ ma irow a wixtttro 
#f l ig i i i p»iroi«iiii-.»«tti©r g>f Hit* iat-t®®® 
jD mm maorn C^H Hoomuomr (cojn), nm 
morn^ m m mT^ (a prciioa*, 
aQO|r m Addition i»£ | 4«Q aae (C3-li)» 
(oiOMivh (othiir Mtbyl s»rot<ia«>| 
lltttiyl iCCLmy) 
A« (0*5 i ) wt» grm^uAly m M to MkHAaol 
(too Ml) Hud wlitii tbtt •voltttioii ot tiytfri>g«a gits Giiiip|«t«lr 
«»<} All Httiil {itt(! lti« iOCHUXl) 
C0.IS f ) wftf Hjld^ A mtd tti« Mlartnr* Allinrei} io vlaaa a l roos 
f«i^ »«r«tttif« for %Z Hours• Tli« mmtim «ijclitr« ««a up 
In til* ti»fi«l ii4ii|]i«r And i t ftfford«d tli« Mtnyi Mt^r 
^ tim ^  
ewf»mt1mm ttm Mttittnoi $h Cmi&orti^^^^ 
% m 4tii|rdy«»rr m i a (coui:ii)i9«a g) in etii*r (ao 
mm rnim m nar^ Hiiis of n^iutto^ of mmmmmm^ 
In «Eid ri»«<itl.eii •Hxtttra nms wojnctd q^  tu in* iisti«| 
wsimof to pro^Kle ttt* aetujfl «»i«r (CCWIIir) CiSIO mgh 
$o(Sii]ts g) wm n ^ a 4itP0|taft« mttrnxtf^  
(too sA) emit lAitti tli« jfoiKittmi Bumim^t 
wm ullowe^ atifttit rooii ^mimtrne i€a»iJi) 
g) tm m^ ttm rmmtim wiartor* mm mt^rnH, to vlimd 
Hi room toi^yfttttfv for ts hmm» I t mm woiiciil tip In ftn* 
ii«it«l mma r^ to proirid* tli« tU^l •slur orfstall iMd 
iwm ligltl p«trol«ifli«#%ti«r eixtiirt (0«3a 
««x U t m (oi) , tfaot (SSo^^A^* 
itoot itfOf ti49| iosst m ^ oiT^ (o«o>i S Ca 
(s proti»it 0 nsf •^aatorinDt 0*jilt>r (a i^rotoiit* 
on oxitfitioxi of n^ o* 03 «ii<i ai» o»0a 
o.fis <0i3«ll*), o.edy o.da (otntr sotun pro*oiui)» 
m J|3f m 
.^liffl Of m^Pmmi^ immi 
fQ m a^iitttiiiti of ttm ^ (OQUEt) O^^ s 4I m 
iHi^iititil (993 m» m&M mV&m^tin ECl (10 lAi i a l f^mUim 
« m ) mii tsm mmtim nlititir* wm ovofuigUi m% 
mm mnurn^l vm laKtor pmtmm 
and t^ oUr mm wi^m etHviT* e^t^cl 
(«ati|rdr«ii»>» amvu i nf 4tmitmm% tm in* 
m gtui Con t«l«e« et tti» sfim aw^-* 
liitiiHft of gm dia mot t&e (t*l»Ot 
iiw mm fmm l igui la tlt« u 
i m iig>« mimA 
m m m t m u of 
yii« aotiivr ll^norf iifMr tti« m p^mrmtim of 
CcCLmv) Mui <Srt«a uii«er irntuuii m^ en* 
miih «D«iio fslgrtfritft md pjrridiittf* Aft«r aciitt 
work tip of tuo moot ion a giM («• m) wmi 
t*l*0« of Hko gm iiio of d 
(soliroiit 9f*tmt tit>» ftio gas m» «iiro« 
ovor oluaiiio (« gK aiiUmi wtti^  Itgiit p«tro|«aii 
t 
i « f i atttiyt 6«tiorolio|«tl*»3|S«-dioa«i9«Ofti« re- -
«fy»tiailso4 tram ofliMiol mg)t m^ p* ma iiixod mp*^^ 
furltiw »tnUm wl%% l l iH I p«t3f«i«ttii*l»iwi«a« i iOti) ••tH}^ 
imm (so m}$ e*!^ *-
384 «» CXoa^ mrntum. 9im m fto^Witte 
^mple of ioot im)* 
Sktmlm fro« fitlMir m ^ n 
Ce^HTH iMWJrjwtillAifed itm iwt&wiol 
MH l . r * &d6fitio«t wltn lot tiMipt* of 
flitt (ggltSlk HQI tfiwitliiyi rnimirni^ 
fn & M m® P*4lMltOf|« (COJbSIJ g) ill 
••tHaitolle 001 im ml) wtm rnm^ik ^ imthplmxapUimidt ma lti» 
mmtim mintmm mm m% r&m Aft*r 
»sctal 90111 of tm rono^loa Urn otif r«si4ao Ibttf 
otitalttoA mm m^ mmirntegym^^A t® (ccyygjsvi 
(8ts ( c c u m i ) (60 AG) «fia ( CCLXXXIX ) (ao 
prodttots mrm vhmrmuru%d hy and ••p* witii rtt»« 
l>oo«iv« mthmtie vMpttt* 
tho ^ ^utoao (OQLXI) itci^ f^ ^ f^fli 
fbo f (CCliJCi) la duuem 
(9 to into w«t « ooliitimi of mi in d i o m (• idki 
t lal <j«mtiilti« 0*if7 i <if IIQI) fuauS r«iKiUoii WSA atioted to 
wtm^ wf^migbt m% rom fiit^triiitiir** After liDuat irot% ti|i of 
fttxtare a guii we^  oDt^ Mtasd irtiieli wm 
mti to oosKfooiMit C^ta 
(COtiSm) (40 m$) ^^ ( CCLXXXIX ) ( i f as) m m o&faiitftl Ifjit 
mtvm etiromatdgrin^ ^^  ^^  i^tiillfiofl hy 
nita 
lAnttlaiiisi oitloridt i%n g) mm alAw i^ir^ d in 4rjr 
atlior (sa td) to tlii» •iiluti<m wm a d ^ tii« f 
(CCLXX) g| in {lortlonc with flit3k«tfiliig« A ti»rtit<litr m^ i^ timpm^  
&£t0ie 0 mimtm mi» <114 not m ii4ilili<»i of m^m 
•ttior* f&o r*tki$tt€«i ttixltim wem «ft t«iip«r«titr« for 
t ^eori and pottx^ d into oroaiiod to«f««ii««er atxturo aoft 
«irty«et«d witu etnor* flio solfatit;^! IMIS 
tiatt with oold mtor tud arlod oir«jr imi^drous monimi sislpiiCkto* 
nocwat of tiia dosiooaat atMl tuo aolfvnt a s«ii id«S gK 
f . l .o* of tl»a goa (aolvaat of^ttoiii olilorofofiiM<et{M»r» «airo 
tliroo t{>ota (otto ttn^ox' ooapoiatoat anil two ta traoa momit*)* ftia 
gaa «a» ox^tallloa^ tvm ISgtit f»«ti>o|«)iift ia tHa ooia to gtva 
Cccuc?l> (300 AI)» A AMMR ROORYATATTIAAD AAI^LA 
^ iimrn 
mtp* m^ miamA mp* m^ idtntimil 
wAtu m Attthtttiuo of m^ m 
a-otis mU (OOJltV'H Utaita 4$8 
f^mnuir puriflfeS m i m ^ eU&ti^ (ad wm u 
Cid i> m% mm tw^ratnr** A irli<»rimi fvnetlo^ 
«a9iioa vttb tiHi «v(»iti%i<m of mm t^m^im 
«lAeli»a«ai %h9 ttlxfar* wm it««t«<i mt m t««per«tttr» nf 
m tt nmUjt iMs^t^ Mmt mMUs m4 l&iia pmm^ lato 
vfttvr witti »ttrrJlii$t fb* yoll^v •<»ll<l tUtM i»lil«in«4 ««» 
mtdtr •itoiloii nAitied tnefoiiililr wi^ m0 mir 
fiiMOfrttalllaalloii iitm mmtmnw g&m ttM (43 g)^ 
tMMt® imp^rM^^ ^ m m9m (C«C>, fliS* 
(c«0l)t ^ (c<Hih UOi ( e t o ^ h CCiiMi«|« 
0*@it a«da (0t!i*r i^ r«t(m«>t ai^  
Tlt» ooapotmd piMiiHf« tvnt and ooloor witii 
t« tf«ii i t rxMi* tutu* • 
9^«-CtiloiNK>liol«ft«i3*«ii« (20 ft) ««» <li»»o|vikl in wmm tmyt 
m mi m 
Alootiot and Mtal (47 g) rnmoA to «oliiU<iii with 
<i<iialiiiii^ a» tttirrliig ovtr n £>«rii»<l of $ Honiv* fti« f«ft0l&i»i 
m* ni^tiit^ wm iafii «*t«tt 
tiyiAnseitlorio m^ mm Moma «i» stwid 4 
miu 0ff»%iilliii9 mu$,ttkm mm m^w 
wmm^ wltb mM m^ ftir 4rl«a« fb« nAtorAwl 
wm f«oryst«ltl««<l tmm aaeloiitt to ]pft>vi(i# pairt 
m ©uli««t Cl® n ^ impmU^*^ ^ 
CCi<Mif«)» Cl«@a 0»9$ iMittij^  
( W ikt ft ie«p«riitiir« of aiioni A 86|iiM(«i «if 
utircMilfMi irliHrttfii (9«0 «) in ao&d (40 a l l 
wltti tiirirliti ov«r « ^rlod of s tiotir®» Aft«r tUt 
mAMttm 0i oiifwle tolaliimi tfeift niitliaf* wui 
i t i m d for «a ftddlltoii*! a iiimr^ m% tii» tJiom of 
oUroMio wm Mio rndditloa of mthmal n I ) 
tti« aolt^t W tmdor fttfiiecA jpmtttfft* 
fhm fim^ wm with «i{t»r (390 la s 3) wtd lli« 
ttHtnal •oltttlqo if«ilk«<t vltii tnitor ma witli sotfl^ 
• Slit 
tir4ro3fi<9 •ottttKm too s i « 4)« fti« aolullm wm 
wOUBk mt^w mn imiiS^f^as taditaM sulptiiite* 
#fi«t«(iit« (l*m>f 0f^tiilSto«<S Mr<m Mlltfiaol (480 eg), 
m iQ^lt^^QU 
Bttt «|lcaltii« mm m i i i i t i ^ oritu tkyAmM^Hni mi^ 
tmd m^ JLiimmt0& orgaolo eoi^ wm exitmeitM wii^ fii« 
jiflitrtsl m9 mlicHl vllti m U r m^ i>ii«r 
/ 
•oaiutt iiilpiiae** Sm&wta. of ^tioDant «tid tiio Molvtat 
aoid (20S g) m m vUeom 
oil ii^iaii wm» paeifi^d Iqr ooluaa ein^^logras^y oir«r • i l i e * 
bomgm&om), ^ mm icmi^h iUB» i ^ m m4 
€mO}$ 6 di90ipp»»r0a m m&ium ^f BqO}^  M (otfMte), 
o«TC0ta<i<ai«)» 0»93t 0,03 matbyt s»rotoits)| M^  4i» 
vltii M •3nit»« of vtntrtia tio|ttti<Mi of ai«ioaf»tii«iio in Itio 
Drtti«l work tip of tHo motion nlxituro jirovlttod Itio attlirt eotori 
••tbyt ^wy^Miittwd i r m nollmiiol 
(0«4t g)t (fODortoA^^^ ^ mm iUm 
( l ^ l g ) t tTOe» iQmOU S 3»»e« (aoCK^g), UO 
0.«f (Ct3-«lo)f 0»83 (oiHor rn^tm «i«Itao| H* 43S (Ogi^ ^^Oa)* 
Itotbjrl ^-tvtoASfd^a^oiliQtlestiHk^Owoiifft wm 
in avtiiyl ft&<iQii<iii ist) to * mtuUm &i 
«o<itittt mm. Cioci ng) In iui^ttaoi (ad wm md fti« 
ftaatlon m» lUKter reflux Sow Hoar** fn* 
iolutiims wtm noiiotiiirfttetf ttndnir ««4«09<t pressuro^ 
mill a largtt of ma aeiatfled 
ft "rolimtaoiss i«tlt« fi^olfititiie* wm onfiititcdi* H wm 
witti •tiMir an^ fli0 iolution wMited «titi 
iti« solfwst fffoflilAd ft fftd «iii0ii m &ityatMi»Mim 
itm ffifttlifiati^ gmw^ tUm Heatrftd <»»ifotiaa »ttikyl B«iioirati9l««taiiw 
n^rnQt^^mm mh ^^ thp» ^mm 
mmrn <Qa)i tfsoi iS^^U 
I 
A Btietttro of t&o awtli^ ft«t«r» nftl^yl 8HiorolioI«»tftii» 
(soa mgy$ potftftsluis hy&rexim (900 «§! m^ itttUiftaol 
(39 lA) m» iMfttftA oatOftr mitm for 4 liottft* fii« ftiiliitioii wm 
atlatod with ft IftJi* «soo«0 of vtttor* ftoldift«<s wim dUttt* 
•lafihurle ftold mA oxtrftotod with olbor* ftio ftilwreftl •otattoft 
«•• vftftlMd with vftt«r and driod oiror iio<UitM ftitlp&ftto* ft««ov«l 
of tho dftftieoaat ana tbo moirmt provldftA m» urdirour aoid 
i i i m 
(350 «i>* m M»t3|>l»tioii yilH il£iuioii«iiii»t0 pw^ vl^ Hf^  
tlio »|ikrtl3ig sdtsiyt es i tr m& mp^ 
ftei<t {Bm ag) wm in 
pyfisiati tit» wHt mmt l^ d^X'oaitd*) mA 
p«t«ila#ii@eiiil|)lioiiyl C^ ^^  ii i) was tcr ttin 0oiiitlim« 
fh^ tsixftmrv mui for 4 dnj^  at n»osi 
Ct9iNurila Itie ond of pvriad ftbe r^Mition iii»$ity# iMOAiit m^h 
If wm ^ otiroti into im mw and 
sultilioa wm iritii «r«l«f m^ OrM 
eodlttt 8tilpb«i8» OosOTai &t ttm d^tlooattf «iiii ll^it iiolv«iit 
provided ttie (QmvSii) which wm ery^tMAB^^ irm 
rn^mmot dm mg)§ m^p^ ^mm 
18009 oarlnitiyDt 
« •9lunoii of ttie f g) in drr 
•tuar (iT mX) «M m&M ir—tAf boma irtfluoridt 
* 849 « 
•«li«rat« (f «l) mn tti« alxttir* mi fdf 34 itoiufft* 
M rt«0tliiii aisieiire mm poitf^ d into 0jmiti«d tiiMimiMW miMMm 
m^ tti9 ltl>@riii»<i o i i r tmuttm wm ixiraotwn «rAttt ttiivr* inne 
e«ti«r»«l sotttfion wis «««lie<t vllti wal«jr 
i»odltm fiilpiuito* {l»»0ifill «f ^wimoAt ana aoliniiil f^ mm 
m ffm «iil@li • •tadM »4f« m 
duoiiiig An xigbt m imotimtA 
» / 
ttm light {ietro|«u« ginre 
ifQ ig) «tt til* fii^ft 0W&P imgmtiW9 Mmtkktfm^tUmii 
mi&h wm mi^slMiliaMi frmi tli« i m «olir«»ii «i)t 
m<i sixtd 9\mm sasm (li>$£ ^ Mur 
dasobrt (oigg^)* icmQ^i^mh tMw 
fii* 9tilia«Qtt«iit oro^s C|io»iUir« i^ttmitrmmismm mA 
Torttlll^lAff* 
iioid (cCLm) C480 mg)^ m^p^ 
• aonblf rteri^tatlisfd •m»lm (light pelroituii) h§A m^ 
^ m Sieoiir, 
ae«Oir <coig|H &73» (ctt^^alt t m s ia40s 
(«ttt«fit«)» 'Aawt mtm i ^ tO»7«o|» aiom »T«o)t aiaiw 
m m 
f0 It. relation of f •Imtrn^ {GQUXniij «> la 
4ry ^ thet im wik) wm adttea fir^fttly msmu^ ^mik trinmrim 
lA^ In wM itie nlxiuro kept fur 
34 lioar«* fim mm%itm alxtti^^ iMi iiito ojntsiittf 
«ttt«r man arle^ &V0r »9<kim stAplMtOt mmwtH M liie 
MIS III* MI M MTEH M 
tim imm g m M»i<2 iecucv) imo m>% »*P* laMaa^i 
• doaHlr mn^tiAIiSAO aiuipt* Crtpon*^^^^ 
t4t®H mm amWf Co^^M^t 6 io»3t 
m mmmm %o)t 
m Ut * 
% ^mM mm»t ti«jr»| fii«r<i im^ si|s«t . 
l^trfUbeUmi li»tt«x»t .mf Ct9«3>t 
4, Sik, sutidia «»(S ii«!ii»t IM^I*, 
im im9h 
umm m& Matr^  oit* ctifiNi J i t iNMii Cms)* 
«« Y, mtts a« ^^^ d m ^ h 
n Sato m& s« Sni^ deiiMii j l i iOS 
8« II* AlwtadiA If* itortitt SiBieiit l»<»s<}*y 
m ii^zU 
M. Alftudaitt Mt iiftrtltt tl»Id«» J f t 490 
tO« % MArtla SisllH eiia sttgfii^i 
tt« t*«oiE s^ iCt acqri ati«»» soo^t atdv ( t m h 
DmmnimB l!«viraii«lE« <1* Or^* uIIMI,, 39« 
t$« C*t» siii>pp««t «ii<l Mtrrtosloa, .1, ciitft* 
lOBO ( i m ) t 
i8« ii« y« 3t)i«i«a ma h, iiittunsifeiii Cfekta. tPHani* 
M l , tdss 
C*«* 9m cuts* 3f>0»9 
It* li*s« AlttUlA« SlMdtlllllftll ana A»H« Sl^AI^I^ J , 0ll«lft»t 
I , U«T 
M*S« iUboMMSt BbmitMtik «ttd il« Miiitiftqi JmU OtiMbi 
J i t ^^ ii9tt>. 
Atama Iitid siMfinlii^* J* 
or«li iua* AH* cii«iit M i ^^ ^^  i i ^ s ) * 
af«s, j^ftdy $iiafitiii«ti M« MiitiifiQt lumtum Asaaauf 
Uetoj* 
s^iiiiiiiei II* fmmmm ma f« »iiui«w3{&0» noli* ctma* 
C.iiiP«ii)i M t t®^ C w a U 
I* l^riniiMit Chmt J|» 
339a iifm}^, 
*i*A» ima xriftTtdf <i» M$ ^^ ^^  
af« a* Sftnsflttrt «!• f<»lfiiiirtt u* «t>a ^ MHiwrf it«lir* 
€iiltt« AO tut f ^ t 
K* ^iitfa Mia ili^  Ili^ riitttty Jf m» m&m* Soa*^ i&OV 
stiop{)««» ]i«oic» a»it« Mlrriattoit wsd Sultlii 
<1, Soe*y 8668 ittmirn 
90, S« OKft cad ITt Xlm* OHoai* Siia«, S98 (itNlf)# 
8i» B* itftllikoirios* 6» GoatfM md JSpgy^ ym JUita* CHiNi* 
» » 
Sa, AISMKI A«S. Sl«di<lt| t»d« J* CUM** Jtf ^^ ^ 
9d« Aiuwdt sidnitif s^Aftmiati Ann iiogiKii* Jmt^ 
oiiiM,» J i t sn^ i 
3«« if«s« Alma «a<t A»I!* Sidtfi^it tbKS*, j | » id f i (19681* 
Scirtoiii <!*{*« F03rs«r« iil»0« littflHoittii «ii6 
Clti«»« S M t t t t i 
36* {£• Iflt*fili«ibi» i l m r * «ad Ml)ro»lii» Cli«i» fbAtm* Bull., 
A» »mfw m^ % Vi|li««ir» Bunt l i t ^ ^ 
CyHf Hiw&iii wmrnUmB^f «<l&tt»d t«r aoMAjr Maaa 
tf ^ ^ «tIor Xaett Jl«» ir©tt I t s TtiJith 
8lli» sua i)ii>oiu»i« ^ t td ( m t u 
s^jn^ Qmifmmw iheui t* i(ii«i<s«iif I t §m ( i H $ h 
4U «« naaiift m4 Oiiiri««atiy liiilt« Sua* &mm$ P'rmmttt iHmUmih 
OABjptlf f , Sonimiim ma^  MiMiitl»riiiiisMN»« f c i p ^ a m i 
jut, Wt itm4h 
S, Hiupfti i^ HMW* J^f t&Sl 
44* !!«•• lf«0* did lit««f«dll» 0f«« J i , 
&« mwmm^t w%9mm^T ma a * M i 
48« roanea luia M i C i m i * 
4f» ii«s« AHaiMit sitafitiiliitlit iii29iifJL« «isa «* ^ i f t Imi* 
chMtM j|« ios^ C t m ) . 
4S« a* H«n»»«irt A* s«crt M Plftiltturt (SHia* 
it83 (itl4S>« 
49* S«S. ftotHnyi* T« i»«fl9t«|is «IMI fr«llt Oil* antK*. 
Jitt i W (trfo), 
miidoii md W« HollMtcliit <1* 3504 
BU ffi»M«r« l>* T«KII> am! €lUNi« 
l i t 3S89 
A* !»«rdox»» ftoti«i<ltl{i» A* !iit|»t«iii anil % 
onAii* Aeta«« i£« ees i t m h 
ff.w« v«t«#rf«t49 «!« l ie i* j^p iff ( m a ) , 
jl4» ff« Bull* Soo* Cliiii» «8f 
»8« B<»«»tlttn tad A«i** S««MMI, iimi* r r«n Ciii««F 91^ 4 
aso 
5f« i'aanso md irttit«wi« m<Ut M* ^ im^)* 
98« SAmrnkf PWUU Qhm*^ J | t t 
i t* li»B» fumwf AHh 3<mi»# l i t 9ff 
•0* 6,8« patu m€ fta* nmmti^ 01%* jgUi 4iisf C m i K 
fti* f#ir* Ciuuigt mm m^mm^ f^ iwm* cti«««t 
f , f l4 (tiwii), 
uo itm). 
rinftfiir tm x* ttoi (ities). 
OS* ai»i>t 0r«# cii«ii*t 23a 
<lf« iUteft^ t BiMHi BUx^imimt «i» ante** li^ 
(lifO)i. 
us* of If* iHtostiflaf idtlgnfii Oolirtiiiltjrf 
Allfftm (1979)* 
ll« Sii^lfeitovlest m d m v l D«ilf WiXtimm^ •Slmo^nml 
•tmi^mtlm of mmtwtaSL |pn»<lit«t» li^  
Vmet l i t Bo|<l«ii«4)«y iii«*« Saii rr«aoiieo <i0$4)» 
H«T« Ai^ iiOt ll««llll|t» fulm ttad 
oiMi. tioa (tMd)* 
7i« a* llii<ielicl«wt«St F* VoiieiuiiMiilitiilitt 
Kft Soiittlafty a* wolf «« <{iiinl»rtt t#trttlt««r<Mtf l l i 
ft* {t«il* SbmplrOf i)#H« w i l l i w t 6ii«tltieiovios «*« 0* t^vmstl, 
J* Cll««* Soe*» 963f 
T3« mtmy^ t« n««i4iti «ii« 0* ii«0iia0ftt f*«rftli«afoii| jBj|t 
4«ST Ct96fh 
74* Alimtft U* UtttHrH Stuiflmialit IS i 
(1»73U 
% mmmievsimt mA iitiiiiHi« *mm 
wptmtmmtwf i»iiaiii<i ^mpmmm^^ 
Bm Wwtmi^m itmrU 
\ 
»r«ir torn ( i iea) , 
B* BoaliaiMii* fl« Uoitlo ioid Iftfvoiiciit OiiMi. 
Jtst 3f0 Ctdls). 
31* it*2i« Sda^irdt <I»K* atlaoii mA c* ^tdiftii^t i i 
!l* wmmrnt «tt4 WAtaaabu* ikHitriioly p» AHlli 
CosMlfUt t i AmmiH OcHtfoftfiiM on aats iip0olf<»itiif« 
SU hmf 
B$* nodi f^ hmt. mmm*^  90 (iOSO)* 
84» s« Y«M«i]im mill f* fttmiMOrott M U t m t (t9M|» 
m« T« SalCMt S* Is«o« S»B« a|r«oai «« SaManrai Um A^p 
Jt VoI«»ilQr» & OiolMfvoii. ii» stmbmmu mi»mm 
llili}«y 409f 
laAAtklttirtQSt Soeikl^r aioid Qatiil»rt. WoatMiiki 
( t w ) , 
9T« SoiKtrt w»R» <ian«« «ii« i iMf otwit 
mt (t»e»)» 
•$« ii«S* Altattd find M* Mi»ilifiQ| unyttblUlivd i^tfltc* 
69« AtBMd md AnsAily Oyy* Sn«etr(Ni» 6* t&m iiWtUh 
90, 0fM»r«s%ot Md n* siii$ii» J* ae i . i ^Si (tsetji* 
B« Singn^ 8« i'adiimttiia&i «itd t. Kusi^mity* 
J* CiMn* 800« F«f1ttll 999 <i9T3)« 
IS* Kclobt ana B#ir* m i l n a p atit»»* 
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